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ABSTRACT 

A longitudinal study designed to test hypotheses 
about the relationships between acadea^ic achievement, cognitive 
stylos^ and verbal competence is described. One entire class of ^,5^8 
students of a large municipal college vas followed from college entry 
in 1967 through entry into postgraduate and occupatior.al training- 
Data were taken from i-ests, guestionnaires^ and academic records of 
the entire student group, and from an intensive battery of tests 
administered to 100 students from the original group. The various 
cognitive styles (field-dependent or field-independent) and their 
relation to choice of major and academic careers ^s well as 
postgraduate careers are described. The objectives of the study 
include: (1) examination of the influence of cognitive styles on 
academic progress; (2) examination of the influence of patterns of 
students' standing in the various cognitive styles on postgraduate 
study; (3) determination of the degree to which academic choices at 
the high school level are predictive of academic functioning in 
college and graduate school; (U) study of the effect upon various 
aspects of college evolution of a marked discrepancy in the level of 
functioning to determine the sources cf cognitive style development; 
(5) examination of the role of cognitive styles in the verbal 
functioning of students who appear no different in srandard tests of 
verbal ability* The results are presented in four sections ani 
numerous tables proviae statistical information. An ^^xtensive 
bibliography is included. (5H) 



EKLC 



A LONCITUDINAt. V OF THK ROLE OF COf;NITT\'F S^iTLP":S 

IN ACADEMIC EVOLUTION DURINf, THE COLLEOF YEARS 



Herman A. VJitkin 
Carol Ann Moore 
Philip K. Oltnan 
Donald R. Good enough 
F] orence Friedman 
K.liic.^ t j. "'nal Testing Service 
and 

David R. Owen 

Brooklvn Colics;^ of the City University of New York 

sRI' 7:vir/ K.-- =-.:rv::: i^^^port CRKV> No. 7f^-](:R 



he wr;rk reported ^:ore was supported bv .c^rants from t 
t o Record E x a rr. i n a t i o n s ?> o a r d and t • e N a t i. o n a 1 I n s t i t 
ta: }h-alth (^^' f^iopo^ ^ 



Copyright (c) 197 7 by Educational Testing Service. All rights rcrierved. 

ERIC 



I , Overview 



The study described in this report was designed to tet^t soni-» 
hypotheses about academic achievement and choices made by students 
with field-dependent and t i eld-indepenc!. nt co^';nitive styles and with 
varving ievels of verbal competence. In broad overview^ one entire 
clas*-: of 1548 students of a large municipal college w.ks followed 

n c^^llege entry through entry into postgraduate training. Thest- 
tudeni. were tested as entering freshmen, anc' tlieir jcademic records 
• ^' Ilected from the periods of high school and college through 
i ;;r liment in graduate school. During their four years in college 
a Selected group of these students was also given a battery of verbal 
tests and a vocational inventorv, and an interview was conducted wit!i 
each of theni. 

The studv began in l^n7 and was supported by the National 
Institute of Mental Health, from 1957 to 1972. In 1072 the niVv. Hoard 
provided support for continuation and extension of the ongoing 
longitudinal studv. The specific objectives were: (1) to examine 
the influence of two important and relatively unrelated cognitive 
domains — the field-dependent and field-independent ''or,7iitive stvles 
and verbal-comprehension skills — in students' academic progress 
L.irough the four years of college; (2) to examine the influence of 
patterns of students' standing in these cognitive d^->ma:ns upon the. 
decision to go on to graduate school and choice of are.- f studv 
in gr.iduate school; (3) to dt^termine the d.\v:ret:' to ..hi ,u.ide:iiic 
."hoices at the hi,;h-schooi It^vel, viewed from t^i-.- s r .v.- : : ; * M 
cor^niLLve stvles, are predictive of academic f ■•-^T ." : - ■ iti (^Ul.-.'f 
and of orientation toward graduate school later on; ) to studv 
the effect upon varfrus aspects of college evolution o\' a marl'.od. 
discrepancy in level uf functioning in the field-dependence- 
independence and verbal-comprehension domaias and to seek the 
sources of these cognitive splits during development; (5) to 
examine the role of tlie field-dependent anci field-independent 
cognitive stvles in the verbal f unct ionin>'. .>f stu.lents who .ipru^.i- 
no different in standard tests of verbal jMlitv. 

The first tvo of these objectives lire the prir;.irv one-^ :u 
this stvidv and are most relevant to issues of career guidance in 
Che higher-education period with which the CRF Board is concerm-d. 
To pursue each of these broad objectives, a number of specitic 
research questions, enumerated later on, were pursued. The 
analvses bearing on these questions are described in t:he mnin 
bodv" of the report. (Objectives 3, 4 and 5 were of i suhsidiarv 
nature and less relevant to issues of career guidance. Anal\-;es 
bearing on these objectives are considered in the Appendix oi 
til is rer^ort. 



In 1976 tlu* GRK Bc-^ard provided additioiKi] funds for follov-up 
of two selected groups of students: 1) those who wont on for post- 
graduate training to the end of their graduate/prof essicnial eciucation, 
and 2) those who transferred from the colle;:*"' at wliich t"'o studv was 
conducted to other academic institutions. 

On practical grounds it xcas not possil^Io to coHect the data 
from graduate schools required to meet the first of these • t i ves . 
It was possible to follow tru'inv of the transfer students, howcvt-r. 
The addition of the transfc-r cases nerossitated a reworking of mos^ 
of the preliminary analyst?s presented in (.>ur progress report of 
vTanuary 1976 to the CKE Board. rioreovL-r, the availaMlltv of inoro 
complete data on students \<])c^ left t^.e rollei:e of studv made it 
possible to examine the stud*-nt groui:- wlio Jrop;w>d out nf college 
entirely. The present rt-pi^ri describe*, t-ar worl on the extended 
data base . 
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We nv^v >;ivt: t brLejf ,i ■ ■ , . ■ : p t i on ! i t* 1 .'.-(N'lM'nclcnt: .r:J. 

r ield-indi.'pt^ndont . n i t. ; . . -vies. . t..' »•:•: t l-iuIoiI (•"■^a r.tc t l- r ; :!a t i o: 

or" thc'i:: ::a.; \*^c.\ ;;i/c-n .* 1 - ! iTt' (1% : : ' . ■ 

persons .'ire likt.»]v t^' ox* - 'i- parts ;ti! ' i r VI is disr Lr.t 

t'ror. t: field ■ .i a-I^.^u , 'Vt^-a when tlif ! .'Id is inrMv or^;an i r.t^d 
thvit its parts s t: r^:n ' v onbedded; in ^rru r :s;.>, tiliov porceiv»* 

analytically. ivc: ■ at i ve 1 \ i c 1 d-dependLsi l , -^n the other hand 

tend to experience the field according t.- t ' . * do^iinant properties o: 
its t^vt'rall ort;ani za t ion , so that its pirt:. tre not readilv appre- 
heo.dod :s separate from the whole. T^^ illustrate Tron tlieir 
■^cr : orri.mcr- in the most cor.ru^' Iv usod tost of f i e 1 d-<:l<.'pcndt*nce- 
indi-pc- ;en the one employed in thi* h 'P.;: i tud i na 1 study, the moro 

f : e; Id-ir ependent pc^rson will find a so urh t-a f t e r sinple fiv:urL' 
emb«-'dd« d in a complex desir.n m^iL*e quickly tliar tho relatively 
field-dependent person. Seat'-d in a tilted chair in a room that I r • 
also tilted, the more f ie Id- : ndependent person is lil'.ely tr? br inv- 
'nis body close to th'j uprii^ht vhen asked to make himself straiv-ht, 
thereby shoving that he perceives ]iis body as an entity discrete 
from the field. Under the same circumstances, the more field- 
dependent person is likelv to move his body t' ' ;rd al iy.nnent with 
the tilted room, sn;.;.:^;es t i ng that the axes of l. so.rround i n>: field, 
rather than what is experienced within the body, provide the m.ain 
frame of reference for determining his ovti position. To consider 
still another situation, seated in a totally darkened room, facliii: 
a tilted luminous square frame, which has a lumiinous rod pivoted 
at its center, the relatively field-independent person is likelv 
tt' brin.u the rv d close to the upright v;hen asked to make it 
strai>^.ht, indicating that the rod is app re'p.ended as an entity 
distinct from* the f ram.e. The more field-dependent person, in 
contrast, is likely to OxTint; the rod into ali^enment vi :h tiie tilted 
frame in order to perceive it as -onri^ht. Not onlv do people tend 
to be self-consistent in performance across tests like these, b^it 
their characteristic way of performing rem.ain^ stable over extended 
periods of time, in one study over a period as lonv: as 1-^ vears 
(Witkin, Goodenough, & Karp, 1^67). 

Differences congruent with those observod in thoir wavs .^J 
perce: 'ing are found in the problem-sol vine behnx'ior of relativolv 
f leld-uependent and f ield- independent persons, v:hen presented v;ith 
a problem requiring for solution that a critioa"! element be d i s- 
embedded from t!^.e context in wh.ich it is presented and used in 
another contevit, the more field-dependent person is lik<-'l^' t^-^ t.'^.ke- 
longer in arrivini: at tp.e solution th.an tb.e ro^ati-x^- Iv : ielc- 
-^rienenden t oerson. Tht^ difference in o r ^b I er:-s o 1 v i r. ta' ki av i o r 



between thest- two kinds of persons is lir^ited, howovet , to t-isks 
vhicii require d i sembedd inr, • They are not parCicularlv different in 
tasks that do not have this specific requirenent. For exam])le, tlu-v 
are pretty nuch alike on Che ustial verbal tests. 

Differences in the characteristic wa vs relatively f i o ] d- 
de pendent and fie 1 d- independent persons use pr^^vailin^T frames of 
reference in their perception and probleir. solving are found in other 
domains of their psychological functioning, including; tho--^- ordi- 
narily subsumed under personality. Differences betveen relatively 
r ie Id-dependen t and f ield-inde*pendent persons in social behavior 
and interpersonal relations are particularly well documented in tht- 
research literature (Witkin & Goodenough, in press). Paralleling, 
their tendency to use the surrounding room as a ba!=;is for perceiving 
body position, field-dependent persons shov themselves, in a 
variety of wavs , to be particularly attentive to available social 
frames of reference in social situations. 

This tendency of field-dependent persons is evidenced, first 
of .ill, i.i their selective attention to social aspects of the 
environment. Thus, compared to field-independent persons, thev 
literally look more at the faces of others, the primary source of 
information about wV;at others are feeling and thinking,. They are 
likely to attend m^>re to verbal messages with social content; such 
messages catch their attention even when presented in the periphery 
of what they are fi^cusing on at the moment. Because they pav more 
^iitention to social content, field-dependent persons are better 
than f ield-independenf ones at learning and remem.bering social 
material. !^e flee ting in another way their responsiveness to th.e 
social field, f Le Id— depend en L T'-rsons are also likely to take 
account of others' views in de: . :ing their owti. Field-dependent 
people are also more drawm to others and like to be with others. 
This tendency shox^s itself in so literal a fashion as a preference 
for standing pp.ysl^ally close to otners when interacting with them. 

The social characterist - ::s of f ie? d-deperident persons that 
have been enumerated make it plausible that they should be liked; 
perceived by others as warm, tactful, considerate, socially out- 
going and affectionate; j^nd know and be knouTi to many people. 
Altogether, field-dependent per^^cn^ m.ay be charac ter i i:ed as havinv-. 
an " interpersonal^' orientation to the xcorld. These qualities, 
-aken togetiier, are likely to contribute to skill in getting aloni; 
'^'itn others. For ex am.pl e, ^"^udies of how groups reach a consensus 
On issues about lohich the "s ir^itially disagree have genera.! ly 

sh own that f i e 1 d- de p en d e n ' e are m.o r e w i 11 1 n g or ab 1 e t o 

contribute e f f c t i v e 1 y to ^ t resolution ( e . e . , 1 1 ma n , 

.'Oodenouch . Vitkin. r reedm.a,. , .-^Yiedman. 1975 : Shulm.an. 1^75"). 



/v Ci^nt r .1 s t i iv^ pirt.urr.' prt^soiit. i-cl b\' r^- 1 a t i vt.« ] v : i r Ui- i lu! t-pi -.uit.' 

persons • 'ihcv irc Il'ss sens i t to scoria! cut's; less respiMisive to 

otih^Ts' V i e'.x s , soneLines to the point i>:' beinv*, i mperv : (mis tc^ ^';uor^ 
V Lcvs ; ^.nd less in ti- res ted in people. Thev hcivt- been desrribfci as 
i nsens i t ) vt.-* t^) social undercurrents, cold and distant witii oib^Ts, 
unaware ot tliei/ ovn social stini'lus va 1 i and ind i \' idi:a ] i s t. i c . Tl-.^-i 
interests are likelv to be in the thi-v^re t i c a 1 and abstract. ! lie 
picture here i c:ne of an '* Inpe rs on .a 1 " oriontation to the vi^-ld, oaid 
ipaallties likelv to iv.ake fi^r linited s:ills !a i n t e rpe rs or., t ' 'elation 

V.' it ho at extend in tiiis account to other ps v cho 1 orJ ca 1 d(r:ia i as in 
■.^'hich r i e 1 d-d e p tendon t and j' i t.* 1 d- i ndepend en t people have been studi<'d, 
it is apparent that "stvle*' is an appropriate des 1 y^nat ion for the 
/v>ntrastLn^ iTiodes ot Vunctionin*; founci in field-dependent and tieid- 
: nde iH"?nde:i t people, representing"; as thf.v co an individual's t'.'nical 
^ind pt- r\" .iS i V f nanner of processin>^ the i n t c- rr;, 1 1 i on "ne re^'c:ivl*s ! rcr^ 
i r b. i n la i r^. s e 1 f and f r v >r: "he world a. r o i \ n d hi i . 

^.']-at: has b^'en said aboxit the attributes n\ f i e I d-d enendent a::d 
f ie 1 d- independent people rriav hi. used as basi ; for c'narac t e r i i nv; 
co'^niti-.'v st'.-les in , general. 

yirst, civ^nitivc styles are concerned witri the fonr. ratiier t:ian 
the ':ontent of cor'nitive activities. ?"t:nresent individual 

differences in how people perceive, solve prot io.,is, relate to 
others, etc. Co.y-nitive stvles aro thus dof '. ned in orocess terns. 
It is imnortant for problems of evaluation that individual 
differences defined in process terrris tend to be nore basic than 
those defined in ' on tent teiris. 

S t.. c .J n c , CO' cn z 1 1 e s t v 1 o s arc p c r^c^a i u dir. e n s a n : c r p i-^ '/ c a , ■ — 
lo*:ical functioning, findin*; representat ic^n in the individual's 
pt^rc t ual and intellectual activities and in his .-^ocial behavior 
an d pe : ^n a 1 i t v as we 1 1 • i' r n kn ow 1 e ^e o f an ind i v i d u a ' r> 
cot;nitivc stvles predictions can therefore be nade about ;i;at he 
is likelv to do in areas outside the cor.nitive dorr^ain. To tlie 
ex tent t :\ at c o ;^n i t i v e s t y 1 e s c an be ''picked up ' ' In ne r c e p t i on , c^n 
obiecrive route is opened to asses sr.ent of non co i^n i t i \'e charac- 
ter i s t i c: s • ?ar t i r ul ar 1;.' when applied to peopj^e outside th.e 
-.ainr^trean culture^ perceptual assessment procedures h;r/e an 
::"c rtant :idvant/t.' ovL'r VL'rbal tes:^, />n v/hi/h such pc'onle are 



r.U'iU . At L'ai.''n pole o \' an\' : o^j.u i t i • ;:rM-n'>i<Mi : iiici 

I'bar.u' t o r i s t i i."s suit jhU.' ^pcM- i ; i • : t - . i rnirv. t .in^t -. . i:;: 

: ♦.'.iLuro d i s t iuLUi i .sh.t'S rcM-.nitivu stvli. : v . li^ i i t i .-s , v/hirh art- 
unipolar, in thf sonso that. >;roatL'r ■•i::]*- i . a c t a." h» -d t.i^ liavin/ Ma 
"t" an :ibility tlMii Ifss o l' it; iti aLatir .i^rJ-. , .ibilif d ira-ns i i^a--. 
havf clt'ar '\;iu)d" and "had*' ends. !ri tiu* casc- «m' tlio t i d d-<i r n i ♦ •: t 
and 1 i i* Id- i ndependt^n t. s ivies the cli;-;ter at one ';a>U.' includes 
roinptr t enoe in analvtic functioniny; i^lii.s an :nper>a-nai Mrientativni 
vvith limited st>cial skills. The cluster at the oth<-r pole includes 
an 1 n te rpt^ rsona 1 or i t»nt ar i with soei.il skills plus less corip e l t^n c 
in .anal V t ic Tunc :: ion i n ^."^ . r'ach cluster tluis include.-; characteristic-- 
iNcful in dealinp, with particular kinds o\ situations. Tlu^ value 
h:pol;iritv of C(.^i.^u i t i ve styles has e\-ident practical constvjuencL's 
t«>r tlieir use in >^ui(hanco. The more neutral stance t' Cv>^*nitiv.- 
.--t;/]es riake.-. it less t li-r ea t en i ny; and therefore easier to conr:un : ^ : ^■ 
inI^>mation ah>>ur_ an individual's coi;n1tive si vies dir.L'ot:lv 
than i : is to tf [ 1 him that he i^as a low T(>, for e:-:arple. At a 
t i wh en w a v s a r e be i n >; s o up;h t t o s e r v e t h e s t u d e n t h : s « * I f in t • ^. < - 
',:uida::ce process, rather than institutions, th. is ft- tur-.' of co.w.li 
stvU-s, is an important advnnta^',e- 

B . iCa t i <M"ial e of the Lcmr, i t ud i na 1 stud\' 

i'he b<isic nature of co>^niti\*e stvles an.ci thi.- r\-a s i -.-eness 
I he I r expression nakes it reasonable to expect that studo^nts* co;.:- 
nitive styles would influence their educa t i ona i - vi^e a t i ona 1 dt^ve I c^pr-A-n ^ , 
I 'or.s : d^.' ra t ion o: the requirements of t"p.e \Mr ious echi ca t i ona 1 — \'o ca t i ^^p.. ; ' 
do-'-.ains, a^rainst ch.aracter is t i cs associated wit'i a more f i t.* 1 d-ci oinuid t.-a t 
- ■ : i e I d- : nde i^enden t stvle, suvM^^ests thr^ pr(^h//o i nature nf t;^ar 

: 'o. : 1 tiL't: Cf . Specifically, it is 1 i ke 1 v th^at re 1 a i \- : v : i e 1 d-de:^'':;dr : 
pf c - * e w i I [ sh. ow : n t e r es t in, c hoc se and d t> :: e 1 1 r i :i doma : n s w'^i : . "• : 
. 1 r ;:■ r i r:a r i I v s o -c i 1 in content, r e c u i r u interpersonal r e I a t i c-n •' 
r h- e I- r <^c-nc\ict ^ and cln not p a r t i c u 1 a r 1 v c ■ a 1 1 f c> r a:i :} ; \' t .' c a i s k : i 1 . 

■a L^thc-r aand , more f i e I c!- i ndepcnd en t peor^l^ are lii;t'iv to :'a';-r 

■ i^^mains wh : ol: :'eaturt,- anal -/t leal skills, are r^rir:arii\" ar^^tra<'l anci 
i a 1 in ^-ontt-nt and t'.'^lerate an i rs ^ • n. i : r ; ^-n t a t i o n . 

^in^'e vn,:r loncitudinal stud^-' h^'.;an in !''h7, ;i na:':h';'r cr^'s 
s^.- >^ t : an , j 1 stuciit^s which ar».' con i : -'n l : i h : h i v ; e\-' ha -a- . i pn-^* i ■ -ri 
in the- 1 : t ra t ur*- ("see Append::-: h). 1 : r rrsuirs, :•:]:: s' : ■ • -v ( : 
and, on :':a:r,- pv^::it:-^, sipyn^rt ^nir ov;n , h<.' '-r:-^'!'.' '-itto: 

r t.' : V . i t , Inere are mar.".' ^ya»''S i: : ons , ■■.a'\''.'r, L:.-:t .".'i:': cr,]'-' 'r^- 
aaswfr*.'d ; t h r[a-,i .-a 1 i' r t^: for the <-:r:t' ^tu.ita:: -' '.'r-r an ^.c-: t ♦ -n^ " » ■': 
s r. . ; n V o a ( ■ a u e" ■ k V " i i ^ . Am^ '^Ti c s u c : i c a l* - " t : ■ ■> s . i r t a ■ a ■ ; * f a ' ■ . . a . . — 
t : s t 1 s he us r: t ^ > :t r e c" . c t 1 a t r <.* d : : ^; . 1 1 : > :: . : i c : ; . ^ : c ' ■ : \:\ : 
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.-.mp.jr ih i 1 I lift: wrt-n . ( n-ii : t. i ■ stvN- .intl ^ l' r.irlv ..'!i-mcc 

i ».'Xplort' thf p 1 i r . 1 1 i t^ns ^v'* r.n i L i v r ■ !«• !"r pr.irlir.il ii 

in siradt'niv" >mi i ci.'nrt' it is nt' vt's.^.arv Ik^ suvMi que- r i . 

■.'lie lon>: i riid iri.i 1 sti:dv v.js dfs i i'.nod t\u ^t- on-; i d < • r.i t i « >r.: ; i 

;::iiid. 

: • ■ * . ^ : 1 i V.:\ rAltj:^ I. i 'ins t 

^ t iidt-ri t ' oor,n i t i vt' s t v les 1 .it. t'd t their iTin jo r t" i 1 d 
• w:i\-s j>rfdictt-d fron tl^- coi;n;livu -ind p<:'rsonal cii.-i r;.K- 1 c r 
i:-tics assc?cinrod vitM dit'fcrent co^nitivv stvlfs:* Do co,i:.nit:iv 
siVitL^s predic^r studfnrs' aradenuc majors bi.'vond tin- r un t r i Imi t i 
rn.ido *o <i:i-h "> ri.'c] i ^: t I bv aptitude' :nca>;uri's nov in ^^onr^Mi um' 

,^ • *Jo v:b:. in students' :;:ajors i^\*t^r tlu ir .u:ader. :^: v'.arcH.'rs 
re-^nlr in bt^tter coni/.ruenct-' betv^een najor lie Ids :ind cer,nii:\-( 
stvles; As a corollary, nre students' initial najor choives, 
made upon ent rv inte> o. :, liki:?lv to ren^i i n more sl-r.-^l'' v»'r 

t : me : " these : n L t : ..i L * : r e c cni r : i t^n t v i t h t i ~i e i r / ■ : ; ' : i v 

stvles tb.an i: tb.ev ' o.t^ruentV Do oo.'.nitive st . ; r^ro 

diet stabil i tv ot' ma ' ' o - ^. . : time be vend tb.e cent ri but ion ma da* 
to sucb nr ed i ■ • t i t^i'is b ■- . t itn ie measurt^s? 

/.re s f.i-^-.-n ts ' co^nit. stvles d i f eren t i al 1 v related to 



: I ever- en :n ■ -trious m. 



domains, in vavs to be . e;-; pec t ed I'r 



• ::e natur*- ■ :.-:lar jtn-nitive styles ar:d ti^.e requirements 
->art;- - Do cok^nitivt' sr-.-les prediot ac r.: e ver'.en 

in p.,: : ;^m.. o ;v..i ■ ■ . -as beyond the con t r* i but i on m.ade to sucii 
nred i s b * ■ ■ ^^easures? 

: : I . Procedv:re. 
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(hi t/nt f r i n;/, in t :u-v wrrt' . i ^.i- ^ -^l : ! r/'w^t 

t i f 1 d-<le[>endt^ni;L'-" i ndrj)rnJt':^"i«- d i -tv ■ i ^^n jiv. lir- 

Krrihccidf cl-}'i iMirt-s Trst ( v ; K i- f i t k i n » ')ir':M:i, i'.j-.^ ^ 
1971), :i:K.i thi'V Tillrd i^ut .i; ^-^ur:: t i <uin.M r^- wl-. i.i, i v.i . -n * i : > 
I'urrcnt ( pre' I in In.ir v ) rhoirr- m.jior .m*.! VM^Mti^ni.il pit:;:., 
providc^d us with .j v.iriL-lv (^t' i n i o rn. i L i vMI ab^ur t.ht^ir int.'- 
Tlu* SAT-Mach (SAT-V) .md SA'i'^Vt' rha 1 (SAT-\'.) sror»", (>• 
studoncs wore rvidt- available m us at that: lini-, '1 lit 
sciiool transcripts voro als.> obtained for rruv^t or tbi- ud 
and collev',t? transcripts wt? re olaained for al! stavleat-, vvii.> 
a de>;ree at the cc^lle^.e. Or' those vho did not <.:rad\iate rr.^r; 
v:olle>;,e, some dropped out ai-^d . 'b.er,-. :;ou/,[it tran^f.-r rlsewh.-r* 
/!any of t!ie transft-r .-.tudents subsecpien 1 1 v enrolU'd ir> or.f» 
other br.MHches of the Univers'tv svs:e::, to- whioli our oolle>'f 
helon>:s. Data were obtained tor these- students on vIu'tluT tiu- 
received a do).;ree and, if so, their final major w.-. a-r t ■ i i ni ■ 
o: the ori.^inal k;roup of Kv^H students, 114 applied !"or tiMto.: 
to other c^,^llep,es where it was ir^possible 'or practioa] yt/a:; .-: 
tc^ obtain further data on their acaderr^ic status, and 11^ \.\'r^- 
still enga^;(L-d in undergraduate studies when last c':','oked. Tha 
1A22 students we.re fallowed throu^'Ji their collep,e o.jre-rs t^^ t 
point where they received a degree or dropped out o: th:0 .io,:de 
process, at least until the end of the study pr^rfiui. 

In addition to >^atherin/, all this infomati^^n :"or r:o-.t /o 
the entering.; class, we also nade an intensive studv o:" a. s<'Il'0 
smaller ^;roup of 100 students to w^hom we adn in i s t er r-c^ an inten 



ars m colle.;e, lr\rl\:c]t 



battery of test 

this battery were a series of co^^nitive te^^ts, an intere-:t in'--( 
t o r y , an d an in t e as i ve i n t e r v 1 ev; * 1* fie i n t e rv i e^^ ■ ey. ar. : nod t h » - 
subject's acader. ic development; reactions to specific cours^v-. 
and subject-matter areas; reasons for choice of major and s'-i : • * 
or m.ajcr; difficulties in academ.ic and persoo.al aci i us t men t dtir 
c<-^ 1 1 e»4e and spec ial ach i evem.cn t s ; ei'.t racu rr i cu 1 ar ac t i v i t : o - , 
i n 1 r e s t s and hobbies, c u r r en 1 1 v and in the p a t . 

S u b s e q u en 1 1 y , f t ^ r e a c h s t ud en t w: r e q u e : ^ t e d t ; \ a t i .-■ c ] 
transcript be torv/arded to one or m.ore i;ra.duate sc::oo ! s , inc. : .s 
in : en t to ap o 1 v , a q u e s t i onn a i re va s sent t r> t r a d u :i t e s c : : ■ 
listed on tiie transcript in order to determ. :ne the student ' > or 
sent s tat us at each of the ^choo Is. In resnons e t ■ c^u r r i .* : 
i n q u i r , and a foil ov;- up letter, q u es t i o nn aire s we r r e t : • r n d ''r 
213 of th.e 23^ /.raduate sch.ools to -^'h I ch tl'.ev w*ere sont ♦ This 
som.ew::,: t better than a 9 ST' response. Bv the q uos t ionna 1 re prc^c 
were able i "obtain v.*hate\*er : n rr: 1 1 : on r:^'^- -r^'duat*' -s- . ^' 
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were able to provide for all but 16 of the 643 students (97,5%) 
who at graduation from college had requested that a transcLipt be 
sent to graduate schools. The 16 inissins cases had applied 
exclusively to one or more of the 14 graduate schools from which 
no response was received. As happened in a number of other cases, 
some or many of these students may not have completed the application, 
despite, the request that a transcript be sent. 

A sizable number of our college sample continued their post- 
graduate education in professional school rather than j;raduate 
school. It seemed important to fellow up' this group as well In 
order to obtain as complete information as possible on consistency 
of choices m.ade, as a function of cognitive style, at successive 
points in academ.ic development. The professional schools to which 
our students sought admission were, for the most part, schools of 
law, medicine, dentistry and business. A very small number sought 
admission to schools of osteopathy, optometry, podiatry, and 
Veterinary medicine. In the case of law schools, with the help 
of the staff and President of the Law School Admission Council, 
questionnaires, essentially similar to those devised for graduate 
school deans, were sent to the deans of all law schools to which 
our students had applied. In the case of medicine and dentistry, 
the Association of A.nerican Medical Colleges and the Association of 
.•\merican Dental Schools, both af which have in their 'central files 
all the information we needed, cooperated with us and made available 
the data we sought cn all of our students who had applied to medical 
school or dental school. 

The data base for the longitudinal study is described in detail 
beJov.-: 

High school transcripts : Each course taken, year in which taken, 
grade received; high school rr^ade-point average; grade5= on New York 
State Regenr.s examinations. 

Test scores and entering questionnaire data : SAT-M and SAT-V 
scores; intended majior (preliminary major) and vocational choice; 
Group Embedded-Figures Test (OEFT) . 

The GEFT consists of 20 items, on eacn of which the student is 
required to locate a simple geometric form wd.thin a complex geo- 
metric design in which it is embedded. The siibiect's score is the 
number of items in which the simple form was correctly traced in the 
complex design, so that the possible range of scores is 0 to 20. 
Higher scores represent greater field independence and lover scorc-s 
greater field dependence. 
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College transcripts : 

For all students : ?N'unher of each course taken, department and 
year in which taken, p;rade received, nunber of credits assigned, 
cou*"sc5 credited by exemption exaniration or advanced placement . 

For students who earned the degree : Chanp;es in maior, final 
niaj^''', tv-pe of degree av.^arded, honors. 

For students who did not complete wot'k for the decree at the 
college : (a) whether or not tlie student requested that his college 
transcript be sent to another college(s), signifying an intent to 
continue his college education; if transcripts were sent, college(s) 
towhich student requested transcript (s) to he sent; and where the 
information could be obtained, whether he earned a degree at one of 
these colleges and in vrhich major area; (h) wheL.ier the student left 
because of suspension for poor performance, 

, I'^or the selected group of 100 students tested over the four-year 
college period : Scores from the batterv of cognitive tests given 
^ thern*^ interviews. 

Post-college information: Scores for ORF-Verbal and Our>ntitative 
t3sts; graduate schools to v:hich transcripts were sent on student's 
request; wheii transcript was sent: whether student com.nleted appli- 
cation; if completed, whether student was accented or rc^', ected; if 
accepted, ^.-hether student matriculated;-^ if matriculates; , in which 
area of specialization and for which defrree; corresponding data on 
application to professional schools. 

Sample sizes, at various stcns or the academic sequence, were 
as follows: 



1, Students for whom hir/n school transcripts were available 

N = 1209 (617 m.en , 592 women). '"^he great maioT^ity of these 
students ^963) attended public high schools; a small number 
(233) attended private (parc-^chial) high schools. 



Tn a large numher of the cases where ti^e student did not com- 
plete the application, or where the student was accepted and did 
not matriculate, the recc^rd the graduate sciioo'' still retained at 
tb.e time" of our inquirv T.-a.-^ not adenuate to .supnlv with much of 
the 1 n t" o r m.a t i o a we we r e s e k i n . 
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2. College 

a. Students in -rlle^e entering class 
N = 1548 78 7 nen, 7 61 wonen) 

h. ^^^tur^ents who received de^r." ■ fro:r. coTleee where studv 
was cond ted 

V = 1216 (5^3 men, 633 voir.-n) 

c. "tudent- vho received decree fron 6ther colleges of the 
Uni vers i t v s vs t en 

M = 40 {If nen, 14 wo^rien; 

d. Students ^v-ho dropped out of college 
N = 166 (912 T;en, 74 wonen) 

e. Students still in attendance at: colle^^.- at end of studv 
period 

X = 12 (7 nen , 5 women) 

f. Students who sought transfer to other co]le?:es and whose 
suhsequent academic status^ is uiiknovi. 

v; = 114 (7^ men, 35 wonen) 

3. Fron anon^ those who received det^ree nt .:-:!^--- ^re studv 
va s c o n d VI c 1 d 

1. Students v^ho signified intent I , eo ■;r:.:duate 
school by reauest that coiL^--- trars.'-:pt -cnt 
to graduate school 

^; = 643 (235 nen, 408 women) 

2. Students who enrolled in >^raduate school 
N = 432 (167 nen, 265 won< ; 

b . Professional school 

1. MeHical school 

a. Students- who applied 

M = lOS (97 men, 11 wonen) 



"These transfer cases did not differ sienif icantly ^>on der. 
dents in GEFT or SAT scores. 
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b. Students who enrolled 

N = 67 (63 men, 4 women) 

2. Law school 

a. Students who applied 
N = 61 (49 men, 12 woinen) 

b. Students whc enrolled 
N = 33 (28 men, 5 woir^en) 

3 . Business- school 

a. Students who applied 
N = 1 9 (16 men » 3 women) 

b. Students who er rolled 
N = 18 (15 men, 3 woinen) 

c- Tolzal graduate and professional schools 

1- Students who applied 

N = 831 (397 men, ^34 women) 

2. Stuaents whc enrolled 

N = I' 50 (2 73 men, vor-.*-,)^ 

- r o u ; ■ ■ i n 1 : - ^ f M 3 ] c- r Fields 

whL:rt!ver :njs:-'ible, rT:,:'^ors were r'r )u]JK<\ y.^rt Ho cbc 

>f ].-.rf,or Ns in statistic:/, n:*:^: ' . *^ . .'■roU|>inj^s were 
i.ni^^ first., on v^jt^ basi^ salien* . : ./v/jrics Ir. rhe content: 



yr.r several reasons the Ns giv-^-n in the ta\ii\s v;ere sonetimes, 
less than the totals reported above. High school grade-point 
averages, obtained from college tran,-^ crip ts , were not available for 
6 students. At the preliminary major level 27 students indicated 
no choice. At the final major level 20 students had a double major 
which crossed the Science, Education and Other categories, defined 
below, with the consequence that they could not be included in anal- 
yses requiring separate consideration of these categories; and infor- 
mation about final major could not be obtained for one transfer 
^student. At the graduate school level it could not be determined 
for 38 transfer students whether they had applied to graduate school; 
and for 24 students known to have enrolled in graduate school the 
college was not able to give us information about their majors • 



13 



of the majors brought together, and second, when such a judgment 
could be made, on the basis of congruence between their requireir-ents 
and the characteristic's associated with a more field-dependent or 
field-independent cognitive style. 

One of the major groups consisted of mathematics and the natural 
sciences (hereafter designated the "Science" group), which clearly 
require analytical skills," are not social in content and do rot de- 
pend particularly upon interpersonal relations for their conduct. 
At the graduate level we added the medical disciplines to this group, 
both because the great majority of students entering these disciplines 
were undergraduate Science majors and because training in these 
disciplines calls upon analytical skills in a very central way. Ve 
expected the Science cluster to be favored by relatively field-^ 
independent students. It shculd be noted that the majors in the 
Science group are all "narrow-gauged" disciplines in the sense that 
thev all clearly require skill in analytical cognitive operations. 
Without such skill, successful performance in these disciplines is 
hardly possible. 

For a second group of major5;, henceforth called the "Education" 
group (overwhelmingly elementary education, but also early-childhood 
education, general education, speech therapy, .and nursing) v;e ex- 
pected that their social content, emphasis on interpersonal relations 
and generallv limited need for analytical skills would cause then to 
be favored by relatively field-dependent persons. 

\vhile performance ir^ the majors in thd Education group is 
clearly benefited by interest and skill in interpersonal relations, 
and does not usually depend greatly on analvtical skills, it is 
possible to function a.q a teacher without stronp interpersonal 
interest and skills. Moreover, particularlv beyond the elementarv- 
school level, teachers may choose co specialize in Science subierr 
matters which do call for analytical skills. For these reasons, we 
did not consider majors in the Education yxoiiv as narrow-gauged as 
the Science group, though we did expect them to be favored by 
field— dependent students. 

A third group of majors consists of disciplines which may he. 
designated "broad-gauged" in the sense that there exists within the:^. 
opportunities for either field-dependent or field-independent per- 
sons. Psvchology, with the clinical-personality-social areas at 
one of its poles, and the experimental-nsychophysiologlcal-ma themat i cal 
areas at its other pole, provides a prime exr-ple of such a dis- 
cipline • On the assumption that the first pole is liliely to be 
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favored bv field-dependent .students and the other by field-independent 
students, taking psychology students as a e;roup, without drawing this 

ir^portent distinction, is likely to produce an ''averaging-out effect" 
vith regard to standing on the f ield-d epender :t3-independence dimension, 
.•vcr^rdingly, at the undergraduate level, where the students did not yet 

identify an area of specialization within psycholoev, we expected that, 
because of this averaging effect, college psvchology maiors would earn' 
an intermediate nean score on the GEFT. 

Sociology is also viewed here as a broad-gauged discipline. To 
nsider sociology broad-^-^auged in nature seens particularly appro- 
bate at the college where our studv was conducted. since those going 
into social work and those going into the conceptual donains of 
sociology are listed, ind ist inguishahly to us, as sociology majors. 
Thus, psychology and sociology majors form a third grouping for which 
v:e formulated an advance hypothesis about compatibility with cognitive 
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:-inaily, there are majors which, at the tine we undertook the 
iong - -ud inal study, did not seem in any obvious ways to draw upon 
the competences of either f ield-deoendent or field-independent per- 
sons. These majors have been included in our analyses for empirical 
examination, grouped according to shared salient requirements. One 
group consists of English, comparative literature and foreign language 
maiors, and is what we may designate a 'Verbal communication" group. 
Another icro'ip consists of history, political science and economics 
najor.^ i " h i s tor -/-no 1 i t i ca i ionce-'=*conom.ics" group). A third 

.;r.K:p v.. insist ^ of m.ijors in "ir: it.d music, and a fourth consists of 
phvsical e.lucation ind health science majors. In addition to these 
sruups rhcre are lvo majors (a-'-ountinr and sneech) w^hich were con- 
sidered singly, again without an advant:e hvpothesis. There were no 
grounds for including these in any of trie other grou'ps v;e composed 
and each was chosen by a sufficient number of sti-'.ents, particularlv 
at th^- preliminarv major level, to allow consideration of each alone, 
rinaily, the few remaining majors, chosen bv only a verv few students, 
form a remainder group (at the final major level, ant hronologv , -irci 
studies as an in t erd isc ip 1 inarv maior, dance, home economics. Judaic 
studies, and philosophy). 

At the graduate school level, three additional areas were 
considered separately — media, business, and law — and the remainder 
group is m.ore diversified. The remainder group here includes such 
majors as journalism, urban studies, linguistics, and rabbinics, in 
addition to anthropologv , Judaic studies, and philosonhv. 
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Because the Science major group was expected to contain the 
relatively field-independent ex;:rene of the student population, and 
the Education group the relatively field-dependent extreme, the 
major groups and individual majors for which no -s^lation to cogni- 
tive style was expected on a priori grounds, in effect constitute a 
cluster (hereafter designated the "Other" group) which may be 
expected to fall somewhere between the extremes on the field- 
dependence-independence dimension . 

C. Sex Differences 

For two reasons, we have given attention to the role of student 
sex as a possible moderator of the relation between cognitive style 
and educational-vocational development. First, numerous studies 
have shown a tendency for women to be more field-dependent than men, 
although this differences does not become established until middle 
adolescence and is so small that the range of scores on tests of 
field-dependence-independence in each sex is vastly greater than the 
difference in means between the two sexes. Second, sex-role 
stereotypes play a clearly important role in educational-vocational 
choices . 

The same groupings of majors; were used for both men and women 
students, but because of the es^pected sex-role stereotyping effect, 
results for the two sexes have been analyzed separately. That such 
an effect did operate in our sample is evident in the difference in 
distribution of majors for our men and women students. Majors in 
the Education group were chosen by 22% of the women and 0,5% of the 
men as a preliminary college major, and by 33% of the women and 3% 
of Che men as a final college major. Conversely, majors . in the 
Science group were chosen by 52% and 23% of men and women, respec- 
tively, as a preliminary major, and by 29% and 11% of the men and 
women as a final major. The operation of such a strong sex-role 
stereotype effect in our sample has had the consequence of 
apnreciablv reducinsL\ the number of male Education majors and women 
Science majors. 

IV. Resul ts 

The results of the longitudinal study are presented in four 
m.ajor sections. The first section covers relationships among the 
cognitive style and aptitude variables; section two covers rela- 
tionships with academ.ic choices;, section three, with stability and 
change in major fields; and section four with achievement in specific 
fields of studv. 
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A. Field-Dependence-Independence and Academic Aptitudes 

Before looking at the data on choice of academic fields as a 
function of cognitive style and aptitude it is ir.portant to know 
the extent to which variables that may be used as predictor variables 
are l.-idependent of each other. The relationships amon?]; the predictor 
variables are shown in Table 1* 

Considering the relationships between HFFT scores and verbal 
aptitude, we see in Table 1 that the correlations are low, though 
with the very large Ns employed, they are significant with the 
SAT-V. This finding is consistent with an extensive literature 
showing little relationship between measurers of f ield-dependence- 
independence and standard tests of verbal comprehension. The 
relationship between GEFT scores and a variety of specific verbal 
skills was examined in some detail in the selected .group of students 
whom we tested extensively during their college years. In general, 
very little overlap was found between cognit-ve style and linguistic 
com.petence. This work is summarized in Appendix D to this report. 

Considering the relation between GEFT scores and mathematical 
aptitude, as noted earl ier, field— dependence theorv would lead one 
to expect some relationship between field independence and compc-tcnce 
i^n mathematics. It is not surprising to find, tnerefore, that '"^ZVT 
scores tend to be more highly related to the math sections of the SAT 
than they are to the verbal sections. As m.ay be seen in Table 1, 
■jorrel It !■ :ns v/ith SAT-M nre si/:ii:'icant for both men and wonen, Fven 
:-Le-t-, ::owover, cho ovcjrlap bet;.'- :-, the :^"FT and aptitude scotg^ is 
limited, suggesting, that much ^^r what is represented in the co^'.nitive 
style measure is nor .capped by *:::e apuitude measures. 

Turnine; next to grade-point averages. Table I shows that C;F>T 
scores .ire little related to either high school or college HPAs. 
Consistent with these findings ire t!:e results of a number of studies 
conducted in liberal arts college settings which, with onlv rare 
excep t ior's , also c: : j not find siL;nir leant rcl .tions betvr^en r::-.:s:.-: , 
of fiel ;~do:endence-independence .md CG?\ (c... Anderson, 1971; 
l^-hl-ann, L951; Class, 1967 ; Moncgon^ry, Pohl, 1957). In >oe 

study, no relation was found with i;raduate school grade-point avera.^e 
either (Baker, 1970). Thus, relativelv field-dependent and field- 
independent people do not make better or worse students, overall, as 
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Table 1 



Relationships Among GEFT, SAT and Grade-Point Variables: 
?ear5ori r's and Numbers of Students 





1 

GEFT 
r r. 


SAT-V 

r 


SAT-M 
r i; 


High School 
Grade-Point 
Averages 

r n 


College 
Grade-Point 
Averages'^ 

r n 


GEFT men 
women 


1 


.08* 7,S": 


.24** 7S7 
,38** 761 


.01 736 
.03 756 


.10^ 6oy 

.05 647 


SAT-V men 
women 


1 1 




.24** 787 
.31** 761 


.15** 786 
,20** 756 


.33** 609 
.35** 647 


SAT-M mca 
women 


t -■ — -t ■ 1 

I 

; 
I 

. 




.11** 786 

.20** 756 


.18** 6c: 
.22** 647 


High 

School 

GPA 

women 


: i 

I ; 

; ■ 




.53** 608 
.59** 644 



f For scuuu: c.-. -Ji-u -zrai.:. iced o-j liege 

* p < .0 .. 
** .0.1 

o 

ERIC 
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judged by general achievement measures such as CPA. As we shall 
see, however, they are likely to be different in the mix of college 
coursp*; they select in which they earn essentially the same 
grade-point averages. 

In contrast with the GEFT, Table 1 shows that SAT scores are 
related to grade-point averages, as might be expected. 

The fact that cognitive style and aptitude measures are not 
related in the same way to overall academic achievement may also 
be seen in comparisons between students who drop out of the academic 
process at various points and students who continue their education 
beyond those points. Table 2 shows the mean GEFT and SAT scores for 
students who dropped out of college before receiving their bachelo-'s 
degree and for students who comple'-ed their undergraduate education. 
N'o significant differences were found in CFFT scores between these 
groups. In contrast, the college dropout-^ t.'^nded toward lower 
scores on the SAT (signi f icanily so amoni? '..;o:r.Gn) than students who 
completed their undergradiiritL' education. - 



Table 2 also shows v.eon CFFT and ^\\T scares for college 
graduate.-; vlv;> ('id and did nc>t enroll iv. rr.-iduate school, iiero 
again the students who continued their academic involvement to t'ae 
postgraduate level were not signif icanilv d"!fferent on the GEFT 
from students who enc<-c their educatio:; with hr.chclr.r ' s derree. 
However, those students who continued rhcir i'ducation to the graduate 
school level tended tc hnvc- higher SAT Sicr^^ ih--^ .sf v;do-if-- who 
ended '.i-.ei r . ed-^rat icn r,t thc: bachelor ].:-vel. This : -.dcncv reached 
sign: !' i. .inve anc.nz men for the SAT-V. 



■'nly IIA r:.en and 127 worsen in our z!^ l.- took th.e I'JKF in 
ion v.-ith application to graduat. school. Accordingly, the 
number o^ students with GRE scores in \ irious subcrouos was too 
small to warrant statistical analysis. The GRE is therefore not 
considered in this report. 

2 _ 

A similar pattern was found when comparisons were made 
between a subgroup of dropouts who were expelled for academic 
reasons and students ^..o received their bachelor's degree. Data 
^ on academic honors were also inspected, but these data were not 
ERLC further analyzed when it became apparent that honors v;<>re simply 
f^maa a function of grade-point averages. yn\ 



Table 2 

Mean GEFT and SAT Scores for 
College Dropouts, College Graduates and Among College Graduates, 
for Students Who Did and Did Not Go on to Graduate School 



Entering Freshmen 


GEFT 


I 

SAT- 


-V 


1 

SAT - 
mean 


-M 






mean 


F 

ANOVA 


jiean 


F 

ANOVA 

1 


ANOVA 


N 


Men 








t 

. 








Graduated from 
Tollege 

Dropped out 


11.8 
12-1 


0.35 


544-6 
530.7 


1 

o fin 


597-3 
596.6 


U - UU 


609 
92 


Women 
















Graduated from 
College 

Dropped out 


11 . 5 
11-6 


0.03 


Z>DV - D 

524.3 


/ . Zo*^ 


ceo c 
528.0 




OH / 

74 


College Graduates 
















Men 
















Enrolled in 
Graduate School 

Did not enroll 


12.1 
11.6 


2.97 


553.0 
540.1 


4.25* 


602.6 
593.3 


2.38 


273 
311 


Women 
















Enrolled in 
Graduate School 


11.2 


2.45 


552.0 


0.39 


556.4 


2.09 


277 


Did not enroll 


11.6 


1 
1 


547.9 




547.7 




357 



* £ < .05 
** p <.0i 



20 



In suinnarv, aptitude scores are predictive of academic achieve- 
ment, as thev were designed to be. However, the f ie Id-dependence- 
independence dimension shovs relatlvel\- little over]a:5 with the 
aptitude variables and appears to be uiirelated to overall academic 
a c h i e V ene n t * 

Academic Majors as a Function of Coj^nitive \'ariables 
1 . C o e n i r i V e Stylo s 

For reast)ns alreanv considered, it was our expectation that 
rc-lativelv field-independent studen-is vould tend to enter ma theina t i c s 
and the sciences (co 1 lec t ive Iv desi<2:nated "Science"), whereas 
relativ?lv field-dependent students would be inoro likely to enter 
such fields as elenentarv education, earlv-childhood education, general 
education and speecn T.herap\- (collect ivelv designated "Education"). 
For other ^cadGr^.ic majors we had no clear expectation, in sone 
-ases because the field is "broad-o;auged" in nature, containing 
•vithin then subspecialties appropriate to persons v/ith different 
oopnitive styles; in other cases because the co^^nitive and social 
characteristics of relatively field-dependent and f iel d- independen t 
People do not seen relevant to the requirements of the field in 
ways axscernible to us. (These naiors are collectivelv desicnated 
"Others.") If this view is correct, then students in the Science 
^roup of najors should show the highest mean score on the HEFT, 
those in the Education ^roup should shoxv the lowest, and those in 
t.b.e Other 2roup should fall sonev^here in betx^^een. 

h'e were able to exanine these expectations at three points in 
.jur students' academic evolution when choices were available to 
tlien: their prelininarv choices of najor at entrv into collec^e; 
'or those v/ho c^raduared from collepe, their final naiors; and for 
tb.o^-e who enrolled in ^^raduate schools, their fields of spec ial i;-a t ion . 

Table 3 shows the nean r:EFT scores, as veil as standard devia-- 
lions and number or cases, u :-b. o the three academic 2^roups, 

-It Che preliminarv undert-ra - ■ -a te , final undergraduate and p;raduate 
school levels. For easo of visualization of trends, the m.eans are 
also shown in ,£;raphic form in Fi.eures 1 and 2 . 



.'iecause trie opt-raf!on or tne se>:-role stereotvDe effect 

noted earlier, too few cvf -he male students in our ^;amn]^. (only 4) 
selected disciplines in rr:e Fducation eroup as nrolimiriarv naiors 
for statistira] anal^si^. "r:. done. Although many fewer" wo nen than 
men are represented in tlie -"^-ience ^rou^, a'^^ain pr. ;umablv because 
or a Sf::-rc>le s teren t \' -^.^ ..■:'e r, the ivi-ibt-r cr' ■ ■-^.-n i adequate 
for statistical ana. Ivsis. 
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On che whole, the neans in Tahle 3 and the curves in Fipur^:- 1 
and 2 show the expected trends with regard to the relation between 
field of major and cognitive style. At each of the three naior 
levels, for both men and women, analvses of variance proved F;leni- 
ficant (p < ,05 or less in each case, one-way ANOVA) . To test our 
hypotheses more sp»jcif ically , means for pairs of major groups were 
compared. The outcom.e of these comparisons is shown in Figures 1 
and 2. Among women. Science majors were signif icantlv mere field 
independent than Education m.ajors at all three levels (£ - .05 in 
each case, Schef f e ' tes t) . Am.ong men. Science majors Xvere sienifi- 
cantlv more field independent than Education majors at the 
i};raduate school level (£ < .05), but not at the final underf^raduate 
level. Science majors were also significantly m.ore ^ield independenr 
than Other majors at the final undergraduate and graduate school 
levels for both men and i-omen, and at the nreliminarv major level 
for m.en (n^ at least < .05 in each comparison) • 

It is interesting to note in Figures 1 and 2 that the cognitive 
style differc-.-ce between Science and Educatio - majors increases in 
the course of academic evolution. The difference in GEFT scores 
between these two major groups is much larger among graduate students 
than among entrants to college. The increase seems plausibly 
attributable, in part, to a tendency for students to switch m.ajors 
during their academic careers from fields which are less com.patible 
with their cognitive style to fields which are more compatible. --'e 
examine the swi tch--:) f-maj or nhenor.enon in detail in a later section. 

It mav be recalled that we had no clear expectation about the 
relationships between cognitive styles and clusters of majors within 
the Other category. The data for these clusters are of some interest 
for exploratorv purposes, however. These data are summarized in 
greater detail in Table A-1 of the appendix to this report. 

It is interesting to note in these data that students with art;^ 
music majors are the most field independent of all dom.ains in the 
Other categorv. Though we did not at the outset have an explicit 
hvpothesis predicting this outcome, it is consistent with the results 
of studies reported in the literature since our study was undertaken. 
Consideration of the cognitive skills likelv to contribute to 
effective performance in the art/music dom,ains makes the observed 
relation between field independence ' the favoring of these domains 
a reasonable one. 




Table 3 

Cognitive Style Data for Major Groupings: GEFT Means, Standard Deviations, and Nuinber of 
Students at Each of Three Levels of Academic Evolution 



! Prelininary Major 



Final Mai or 



Enrolled in 
Graduate School 



1 
1 

1 

1 

} 

1 


Mean 


Standard 
Deviation 


N 


-II. „,.. — 

i 

: Mean 


Standard 
Deviation 




1^ ' ■■■ ~ 

t 

j 

' Mean 


Standard 
Deviaticr 


.1 


1 

1 

Men ' 

\ 








i 
1 
i 






! 






\ 

Science \ 


12.3 


3.8 


401 


1 12.9 

1 


3.8 


175 


1 


3.1 




i 

Other ' 

\ 


11,5 


3.9 


373 


' 11.4 

1 


3.9 


408 


i 

i 11.7 

I 


•+ . J 


137 


! 

Education • 








I 11.6 


3.8 


21 


1 

' 10.6 


3.8 


jj 


^ANOVA \ 

i 
1 


7.24** 






9.00** 


8.42** 


Women 1 




















i 

Science ; 


12.1 


3.7 


173 


12.0 


3.8 


72 


13.5 


;.6 


25 


Other I 

i 


11.5 


3.4 


409 


11.8 


3.4 


347 


11.5 


3.1 


96 


Education • 


11.0 


3.5 


161 . 


10.5 


3.3 


212 


10.6 


3.1 


139 


^ANOVA 


3.74* 






16.86** 






9.27** 







Too few cases for analysis 

**p < .01 
ERJC 



Figure 1 
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Mean GEFT Scores in Major Categories 
At Three Levels of Academic Evolution 



1A-. 



Group 

Embedded- 

Figures 

Test, 

Number 

Correct 



12-^ 



11 



10^ 



Men 




Preliminary 
Major 



Final 
Maj or 



Other 



Education 



Graduate 
Major 



Note. —Points connected by single curved lines were significant! 
different at at least p_<.05 by analysis of variance. Points connect 
by double curved lines remained significantly different by analysis 
of covariance controlling SAT-V and SAT-M. 



EKLC 



Figure 2 



Moan (;i\F'I* Sc<:> rt»s in ] or Ca t egori es 




imin:iry Final Graduate 

>taj or Ma i or ^^a j or 



Note. — Points connected by single curved lines were significantly 
different at at least p^<.05 by analysis of variance. Points connected 
by double curved lines remained significantly different by analysis of 
covariance controlling SAT-'V and SAT-M* 
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In addition t<^ ; : r ed i v: I . : i.. d i f f r*^':: « in cc^^nicivc stylo 

between n.ijor uroup the i..'. -ry ot" • i Id-dependt-nct?-: n^lependk'nce 
also loads t^^ the ex;^e..: t.iL that T ; l . . i^d o:v-nd«.'!ic- i n.:- pend^^nce 

will be related to .icaderd^- choices within n-ijors, pa r t L cu I .i r 1 v in 
na/jor-, v;e hdvo desi^natc^: rc>ad-gau):cd l a tri-it t' -:"' ^r.pass sub- 

-oecial t ies congenial to -:;ud<jnts with dildu-rent cOf\'^^rl■:c stvlos, 
idius, in psycholo^v, vb. I v'h. pr.)vides a pri::;^' ■•xanr.lL- a broa*^- 

i^auj^ed discipLinr, it \%as observed in on.- :irst-vear 
sLudt;nCs in a .graduate psvohology pro.:ran I'li-ii ih.'-e enrolled in 
the clinical psvcholot:y ;.)roi;ram were s : r:,n I : L.-ntly luore field 
dependen t than C ^it>sc enrol led in the r i-:enta 1 ps vchologv 

program (Nagle , 1967). Because studenr^ not usually enter 

subspecialties until the gradiiate lev-., the dat.i we have for 
our students while at college do no: ;r^-/ide muc!^ in f oiiria t ion on 
wi thin-najor choice in relation to c^o-^nltive style; and the infor- 
ination we vrere able to obt.iin ^rovn -r .^nlua t e schools, limited to 
the period of graduate sc:i-x;l entry, nost often did not yet 
indicate area of subspec ia 1 L ^^.i t ion , 

Some instructive infomation on t::is issue ma.y, however, be 
obtained for undergraduates through examination of choices of 
particular courses. One such analysis has been carried out on 
course choices made bv students in our sample who were final 
psychology najcrs. Because the department required a very large 
nur^ber of psychology courses of all its majors, wi thin-psychologv 
co- ' - choices were too limited for us to use their, in distin- 
.\'^^ the subspecialties toward whicli di ff erenr psychology 
majcjrs might be headin>:. .\n interesting difference did emerge, 
however, when -.ce examined the particular science courses psychology 
m;a]ors chose in fulfilling the college science requirements. This 
requirement could be met either by taking the traditional specialized 
science courses, such as chem.istry, ph.ysics, biology, or by taking 
''softer" overview science courses which integrated the sciences 
wicho'it intensiv^e studv of any of them.. Though the sample involvcid 
is sm.al], a trend was found in kinds of science courses elected, 
c^-^nsistent with exp€>(: ta t i on from field-dependence theory. As mia>' 
be seen in Table A, f^.r both sexes, psvci^ologv majors in the m.ost 
f it:^ Id- independent quartile on the CV.'rT m.ore often took specialized 
science courses, whereas psvchology r^.l]or.^ in the mc^st field- 
dependent quartile mor-^- o :" r en took inte::rated sc i e nc e ^ courses . The 
difference v;as statistically significant for women (v = 7.05, 
' .01), il though not for m:en . This finding is encourai,: inc . Hov;- 
ever, critical questions on the role of cocnitivc stvles in 
subspeci !ity choices wit::In i varietv ^f broad-eauged disciplines^ 
can onlv be answered bv more extensive dat.i on ,:raduate sch.ool 
s::*ec ia 1 t i es , 
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Table 4 

Cognitive Style of Undergraduate Final Psychology Majors 
Who Fulfilled Science Requirements with Integrated 
or Specialized Science Courses 



Men 



Integrated 
Science 



Specialized 
Science 



Women 



Integrated 
Science 



Specialized 
Science 



Field- 
dependent 12 12 13 2 
quar tile 



Field- 
independent 5 12 5 8 
quar tile 



For women, x = 7*05, £ < .01; for men, as , 



Taking the J indini;s ; rom tiie present sludv w- iruiv r;av iImiI 
cognitive styles have an important intlu^nce on the orimtat-itm 
people toward various educational-vocational domains, A larpo 
number of other studies have appeared in the literature, since our 
study be>;an more than nine vears ago, with results consistent with 
this' conclusion. (See Appendix E.) Their results generally con- 
finn the relations found here between co^v.itive styles and the 
academic domains relatively field-dependent and field-independent 
people are likely to enter. In addition, they provide some evidence, 
consistent with our hypothesis, on particular vo^tional domains 
they are likely to enter; and they provide evidence as well, agai:; 
consistent with expectations, on educational-vocational interests 
(usually as expressed on interest inventories) of people with 
different cognitive styles. Finally, the evidence now in the 
literature on wi thin-majors (and within-voc^^ t ions) interest /ciioices 
is in keeping with our hypo theses • 

II is noteworthy tliat cognitive stylos show .1 stron):;cr relation 
to the educational-vocational fields people actuallv enter than to 
the interests they express in these fields on interest inventories. 
In fact, 19 of the 21 studies reported in the literature on fields 
entered by people with different styles yielded significant results 
in the expected direction. The higher relation with ^^-tar.l entrv 
than with interests seems consistent with the ohservaeion made 
earlier, and w^hich we consider further later on, thiit cci-nitlve 
styles relate more strongly to final riajors than to f r jI ininarv 
majors. Final majors correspond to actual entrv intc :\ I'l^^ld whereas 
prelimir.arv majors see.M v^loser to expressio:. of int^i^Tesr a rielrU 

2, Academic Majors as a Function of SAT Secures ' racie-l^oint 
Averages 

Comparisons among the three major groups at college entrv, 
colle>;e graduation, and graduate school enrollment are shoun-- in 
Table 5 for SAT-V scores. Table 6 for SAT-M, Table 7 for hiv-i- ^rr-^)": 
kzr.ade-Doint averages, anci Table 8 tor coII^l-::,^: trradc-r-o i nt averse . 
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AS ran be seen from laole 5, SAT-V riL-ores are 1 . r lor l.:-.'.^:- 
majors than for i^ajors in Science or Other fields. .^^r men, these 
differences do not reach siy: ificance at either the final-najor or 
graduate-enrollment levels. This suggests that for male students, 
SAT-V scores are not oredictive of final or graduate choices ai^ion^i 
three major groups we are considering. For women, however, analyses 
of variance do show significant differences amonp the najor groups 
at all three levels. A similar picture emerges for ?AT-M scores^ 
(Table 6). In this case, the major groups differ s ; v.ni f icnnt Iv tor 
O both men and women, vith Science majors achieving the highest, and 
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Table 5 



SAT-V Scorp., i - ^.r 'W.mr^ing^:: Means, Standard DeviaMons, and 
Ntimher o! .vu..:..- f ; of T],reo Levels of Academic Evolution 



Preliminarv M, 



Scaminrd 





Mean 


DeviaL 


Men 






Scienc*"' 


532.5 


i , 


Other 


553.6 


77. 


Education 

- 


a 





t 

1 

" ' — r ^ 




r'in.'il ''j;oi 




Enrolled in 
Graduate School 


1 




Standard 
Prvintion 


N 


! 

Mean 


Standard 
Deviation N 


! 

! 

4(J1 


342.5 


81.4 


175 


559.1 


78.3 94 


373 


546.6 


75.1 


408 


554.3 


72.4 137 






r *, 


21 1 


537.^ 


75.5 35 



Too few cases for analvsis. 



*- ' .05 



-s 
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ANOVA 


15. 04*''-- 


1 


].02 






Women 






1 
i 

1 






Scl'?nc3 


548.1 


85.1 72 


1 

! 623.2 


81.1 


25 


Other j 


569.9 


^ - • •7.7 347 


i 

i 577.1 


75.3 


96 


Education j 


514.5 


"^•'^ '^'.4 72.5 212 


523.9 


77.8 


139 


^ANOVA j 


20.60** 




24.92** 
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Table 6 



SAT-M Sc'ii'is for Major Groupiiu's' Moans, Standard Deviations, and 
Number of Students at Kach of Tliree Levels of Academic Evolution 








Preliminary Major 


Final Major 


Enrolled in 
Graduate School 






Mean 


Standard 
Deviatinr, 




Mean 


Standard 
Deviation 


N 


Mean 


Standard 
Deviation 


N 


Men 






















Science 




610. 1 


74.1 


401 


618.9 


75.0 


175 


630.7 


80.4 


94 


Other 




586.9 


66.7 


373 : 

i 


589.2 


69.7 


408 


590.7 


68.8 


137 


Education 




„a 




\ 576.4 


68.1 


21 


571.6 


83.7 


35 


^ANOVA 


r 

20.75** 

1 




1 
1 

1 


11.63** 






11.28** 


Women 


1 

< 

1 






■H 

i 














Science 




5S6.3 


83.1 


173 


612.9 


83.5 


72 


626.7 


90.2 


25 


Other 


! 

t 
I 

i 


543.6 


70.6 


4P9 


553.1 


71.5 


347 


568.7 


68.4 


96 


Education 


1 

\ 
1 

-4 


:33.8 


62.2 


16!,: 

1 

1 


530.1 


^6.7 


212 


539.1 


67.4 


139 


\nova 


i 
1 
j 
1 


27.54** 




\ 

I 

1 

1 
t 

1 


36.24** 






18.09** 



^Too few cases for an?.lvsi,-;. 
*£ < .05 



Table 7 

High School Grade-Point Averages for Major Groupings: Means, Standard Deviations, and 
Number of Students at Each of Three Levels of Academe Evolution 





Preliminary Major 


Final Major 


Enrolled in 
Graduate School 




Mean 


Standard 
Deviation 


N 


Mean 


Standard 
Deviation 


N 


Mean 


Standard 
Deviation 


N 


Men 




















Science 


88.0 


3.4 


401 


89.2 


3.4 


175 


90.2 


3.4 


94 


Other 


87.6 


3.6 


372 


87.9 


3.4 


407 




3.6 


136 


Education 


__a 






86.3 


3.2 


21 




3.2 


35 


^ANOVA 


2.16 


11.01** 








Women 




















Science 


90.7 


3.2 


172 


91.8 


3.1 


71 




3.0 


25 


Other 


89.6 


3.4 


406 


89.7 


3.4 


346 


90.6 


3.2 


96 


Education 


88.8 


3.2 


160 


89.4 


3.0 


211 


90.1 


3.3 


139 


F ^ 
ANOVA 


1A.79** 


14.44** 


3.85* 



Too few cases for analysis 
*o^< .05 

EMC ,01 



Table 8 



College Grade-Point Averages for Major Groupings: Means, Standard Deviations, and 
Number of Students at Each of Three Levels of Academic E^;olution 





Preliminary Major 


Final Major 


Enrolled in 
Graduate School 




llean 


Standard 
Deviation 


N 


Mean 


Standard 
Deviation 


N 


Mean 


Standard 
Deviation 


N 


Men 




















Science 


2.58 


0.56 


399 


2.86 


0.43 


175 


3.04 


0.42 


94 


Other 


2.60 


0.60 


372 


2.75 


0.42 


408 


2.95 


0.38 


137 


Education 


a 






2.70 


0.31 


21 


2.79 


0.37 


35 


^ANOVA 


0.33 


— — - 

4.39** 


5.13** 1 






















Science 


2.88 


0.50 


171 


3,04 


0.43 


72 


3.14 


0.42 


25 


Other 


2.87 


0.48 


407 


2.94 


0.39 


347 


3.11 


0.35 


96 


Education 


2.78 


0.45 


]61 


2.90 


0.33 


212 


2.97 


0.35 


139 


^ANOVA 


2.3^ 


3,52* 


5.99** 



^Too few cases for analysis 
*£ < .05 
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< .01 



-1 
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Education majors the lowest scorc-s. Considering, Kradtr-pi. i iiL avt'rar.<-s 
these too are related to major choires with i:>iuc,-uion maji^rs sluiwin.-. 
somewhat lower and Science majors somewhat higher grades (Tables 7 
and , 8) . 

These data indicate tliat, except for SAT-V in the case of men, 
students' final choice of college major can be esCinated with sone 
accuracy from aptitude and achievement measures available at college 
entry, and that choice of graduate school field can also be estimated 
at the point of college entry or graduation. 

3. The Relation between Cognitive Stvles and Academic Majors 
with SAT Variables Controlled 

While the many studies reported in the literature have demon- 
strated that cognitive styles are related to academic majors at 
various points in academic evolution, none of them has attempted to 
determine whether, in predicting major fields students arc likelv 
to enter, cognitive style measures add any useful information 
beyond the information on aptitudes, achievement and major pre- 
ferences available at college entry. As we have seen in the 
preceding section, choice of major can be forecast with some 
accuracy on the basis of SAT scores and grade-joint averages. 
Although the relationships between the SAT scores and the GEFT 
were relatively low, the fact that some correlation does exist 
makes it important to know whether the relationship between cc.;- 
nitivp styles and academic majors may be accounted for on the 
basis of aptitude alone. 

To explore this question, analyses of covariance were conducted, 
exanining GEFT scores for the various major groups after adjusting 
for SAT-M and SAT-V scores. Table 9 presents mean GEFT scores after 
covariance adjustment for both SAT-M and SAT-V scores. 

For men the analysis of covariance was significant at both the 
final undergraduate level - .01) and at the graduate level (c • 
.01); for women only the final undergraduate level was signif icrint . 
To check our hypotheses on the relation of cognitive styles to ma] or 
groups, pair- ise comparisons "ere made of the GEFT means for th.e 
various major groups, adjusted for SAT-V and SAT-M. The results 
are indicated in Figures 1 and 2. For men, the adjusted means for 
the Science and Other major groups were significantly different at 
the final and graduate major levels; the difference was significant 
for the adjusted Science vs. Education means at the graduate major 
level only; and the difference was not significant at any of the 
major levels for ad' ;sted Education vs. Other means. (It will be 
recalled that for men there were too few male preliminary Education 
(3 _ majors to allow comparisons using this group of majors.) For wonen. 
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Table 



Cognitive Style Data for Major Groupings: Mean GEFT Scores and 
GEFT Means Adjusted for the Effects of 
SAT-V and SAT-M at Each of Three Levels of Academic Evolution 



Men 
Sc ience 
Other 
Education 


L L. ^ ^ .A. i U. ^ 1 1 a L. J 

Ma j or 


Final 
Ma j or 


Graduate 
Schoo 1 
Maj or 


Adj . N 

Mean Mean 

12.3 12.1 401 

LI. 5 11.6 373 
a a 


Adj , N 

Mean Mean 

12.9 12.6 1^5 
11.4 11. 5 408 
11.6 11.9 21 


Adj . N 
Mean Mean 

13-3 12.9 94 
11.7 11. S 137 
10.6 11.0 35 


F 

ANCOVA 


... 

3.58 


5.29** 


4.38** 


Women 
Sc ience 
Other 
Education 


12.1 11.5 173 
11.5 11.6 409 
11.0 11.5 161 


■ 

12.9 12.0 72 
11.8 11.7 347 
10.5 10.9 212 


— . — ■ 

13.5 12.5 25 

11.5 11.4 96 

10.6 11.0 139 


I i 
^ANCOVA i .07 

1 ^ J 


4.46** 1 2.24 

1 



Too few cases for analyses 
**2^ < .01 
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r.ht* d i t ! t'rt*nc*.-> in -idjustt'd ::ii',ins bt'twt.M'M ScMiMin* .ind l-ldi , a i 
:r.air)r:-. md botwren other .ind i-:dut^ation rnaj^^rs at the rin/il unaff- 
.<radaat. e level proved to be s i .k;n I t' i eant . 

The!U- analvses indit:ate that the (tKI"! adds s i r,n: r i ean 1 1 n' tiv^ 
SAT Sk-ores in pred. tiny: acadery.ic Tnajors, 

C. Stabilitv and t^^iany^e Ln Major Field as <i Function oi Ca^^nitlve 
Style 

'I"::* explore the 't:ui dance imp 1 i cat Lons of co^n . tvles we 

need answers to the t'ol lowing questions: Knovink; r nts' e.or,nitive 

^tylt's at college entry, how well can \.'e predict tlicir acadenlc 
n. i j o r s a t 1 a t e r ; un c t li r e s ? A similar question ma y be asked about 
prediction from college ^»,raduat ion to >;radaatG sfhov^l * Kven rrore 
irKTJortant, how nuch does knowledt^e about cognitive styles contribute 
to predictions about TT:aiors, bt^yond what i.- possible \.*ith the 
-ources i>: i p. • r:^. i i i <.)n now (^rdlnarilv available? 

Tv' "p. i:-- pL>int we nave -oked at r'r edict inns made about academic 
:na • r L'.hoiees :t several point^. in tine on the basis of co-t^nltive 
st.**ie .^nd aptitude i n forma r i on available at eatrv to colle;^€^. Another 
source o: inforTnation at the time of college entrv is students' 
preliminary choices of fields. Obviouslv, preliminary choices ar-,. 
h i h 1 y related to subsequent a c ad em i e n.i j o r s . If one is to a 1 1 en o t 
predictions or" final unde r r adua t e maior or fit-Id or" y,raduate studv 
I rom information avail. ible at ci.^llet'a' <^ntrv, students' expressed 
preliminarv majt^r pre fercnces must be < v^ns ] d(>red a^ i^ne of the more 
important p r e d i c 1 1 ^ r a r i ab 1 t,vs ; and it i s n 1 s o nt » . > : t h e m c> s t 
accessible predictor variables. Sinct^ rhis virirrblt: is also related 
to ccv,:n i t i ve stvle, it is appropriate to ask whether r,KFT -^(^f>res add 
usetul in * o rm.at i on about prelim, inary choictrs in thf prediction of 
subsequent academic majors. From, a practical point of view, a 
'Uiidance cc^unselcr m.ay wish to answe^ rl-iis Question about a student 
a t the t i e o f h is en t r v into o 1 1 e g t . If the student has selected 
S c i r. .: e (for ex am. pie) as his p r e 1 im. i n a r y m.a j o r , w^ i 1 ] kn ov; 1 e d e e 
ab<>ut cognitive style help to predict whether he will -graduate 

w i t h a Science m.a J o r ^ an d ^ b e von a z h a t , :c n e t n e r n e w : 1 1 c n r o 1 1 a s 
a Science m.a J o r in ii, r a dua t e school? 

T o cins w e r this a u e s t i "T! 
sequent ma j o r s ;c a s e x a 
p r e 1 i m i n a r >^ choices w - 
In effect, what is bt 
keeping m.aj - r prefer.. 
by taking students w : 
c: o i;:n i t i V e s t ;c 1 e s p r e c 
the i n f 1 u e n c e . j r" c o e n : 
in maj-.r f i ^- ' -1 through t.^c 



t a e re 1 a 1 1 on sh in be t*.-."cen V FT and S', f: 
^ a t e 1 for student groups w : i o s c - 
: e n c e and I?d u c a t i c n c a t e o r 1 e s * 
' ■ v'se ana ] vse s i s wrie t i:er , 

entry ic. to col lei: e constc^.nt 
the sam.- preference, do 
i _] or fields ? A t i s s e i > 
cont:ouJrv s^r d i s ccvit i nu ; f v 
. s -icadem i c career . 



IS 

A sj>tv i ! i I' h\•poth^.'^. i ^- t. ^ > which t'.'v'iiitivr stv'li* tii«'iir\' 
u;. is th.tt .1 student will more lik*^lv to continue in liu*. saru' 

r:uijt>r lit'lfi it that fit^ld is coinpatiblo in its requ i ronim ts with 
his cognitive stvlt^ than if it is not. Students in tlie Science 
domain are a particularly y.ood >;roup to use in ocamininv; our 
hvpothesis because of the "narrow— ^au^ed" character of the disci- 
plines in tliis domaii. As already discusstul, without analytical 
competence, the particular province of f i e 1 d- i ndependent people, 
it is difficult to su c j o d in the S c i e iK^ e d i ^ ( • i p 1 i n e s . A c c o r d i n I v , 
we nay expect field-independent students who chouse one of th(.^ 
Science disciplines as a preliminary major to ;'ontiauf in Science 
over time, and for field-dependent students to mo v'e out of Sciences. 
Our expectations are not as clear-cut for students with prelimin<irv 
Education m-:ijors, for several reasons. First, as noted earlier, it 
is more possible for field— indep en der. t students, limited in inter- 
personal interest and skills, to ^et bv in education than it is for 
field-dependent students, limited in analytical skills, to s;et bv 
in mathematics and the sciences. Second, as has alsv^ beer, nr.) ted, 
field-independent education students, particularly those preparin>» 
to teach at a more advanced level, have the option t)f choosinw, a 
subspecialty within education (as the teaching: of scienctO corn- 
pat ibl€> with their cot^nitive style. Finally, also working;, overall, 
<u;ainst shifts ouc of education for the women in our studv — the* 
only sex for which there was a sufficient niimber of education majors 
to allow an analysis of shifts — is the sex-role-s tereo tvpe effect 
considered earlier. It seems reasonable that the same sex-s t ereo t vpe 
effect which served to bring so lar^e a percenta>'.e of women in our 
sample into the education domain worked against their leaving, that 
domain onco thev had entered it. Consistent with these views is 
the finding that tiie percentage of students, overall, who continued 
in Science, after choosing it as a preliminary major, is considerably 
lower (44" of men and ^l^^ of women) than the percentavr.e of students 
who continued as majors in Education (77''1 of the wo^-.tjn; too few men 
we re p r e 1 in i na r v Education majors to all ov; this (.^ c m^ p a r i s o n ) . ^ 

Aa«^^lher question that arises, in consLderin,: stahilif/ and 
^ ;;nne,e in major fields as a function of cognitive stvles, is w!iere 
c.-- studc-nts go w:io leave fields of their own prelimir.arv cl'.oice? 
' ^ne possibilitv is that thev shirt into ctner major tic ids wh.ich 
vi r e mo re r (^m. pa t i b 1 e with t hi e i r cognitive s t v 1 e s a n d so c o n t i :i c- 
their academic careers in (Oth.fr fields. I'he opov^ r t ^.^n : t v tO' irlt-nti'"' 
.J m.ore Cv^m.ori t i h 1 e f 1 e 1 c: mav come throut^l: taking fir^t-levt-l Ci^urses 
in ^ ^ t h. e r f i Ids in s c ^ t i s f \- i n d e g r e e r k.' r; u 1 r em. en t s . A n o t h '.^ r 
P'V^sihilitv is that thev leave school ^.p.tirelv^ as a res^jlt o 
n e c a t i v e e x n e r i e n c e s e n t:n d e r e d b \* t : \ e m : s r. a t c ^ ■ b two en c o n i t i '-'o 
s t 1 an c <: h o i c e o f m.a j o r field* Arc one or t h or t ! i e s e t a t e s 
^; : : a r a c t e r L s t i c of students v; : ; o s e c c- j, n : t i v v s : '.' : e s a r e i n c o n r . : e r, l 
\--:th t:.L-:r r re I i m : n 'i r'-' rlrairc's".' 
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A:, .i ILrst stt*p in ,ic iressing these auoscions, CFFT scores wert.' 
compared tor three subgroups of men and women with preliminary 
Science nvijors: students who graduated with Science decrees, stu- 
dents who shitted majors and graduated with nonscience degrees; and 
students who dropped out of college entirely. Table 10 presents 
mean CjEFT and SAT scores and mean GEFT scores after adjustment for 
SAT-V and SAT-M for these subgroups. As can be seen from the table, 
the subgroups differed significantly in GFF'"' scores for both men and 
women. The "stayers" were more field ind^:p»Mdent than students who 
shifted majors by the time of gradua*^ion (j^ < .05). Dropouts also 
tended to be relatively field dependent, but tiie differences were 
not significant, perhaps because of the small nunfbers of these cases. 
Signilicant differences amon^ subgroups were also found for both 
SAT-V and SAT-M, with Science graduates scoring highest, and dropouts 
lowest in all cases. Analyses of covariance showed that GEFT means 
adjusted for SAT scores were significantly different for men, with 
Science majors more field independent than nonscience majors, but not 
diffei -nt from dropouts. The groups were not different for females. 

A similar picture was found at the graduate school level (Table 
^1). For both men and women the subgroups of preliminary Science 
majors who enrolled in graduate school Science departments were 
significantly mor^: field independent than those who enrolled in 
other graduate programs. In this case, the comparison in the 
analysis of covariance was not significant for either sex group. 

The data summarized to this point indicate that field-dependent 
students tend to leave the study of Science, moving into nonscience 
fields, as expected on the basis of cognitive style compatibility. 
x\ll the major academic areas into which students could shift are 
less demanding of analytical skills than are the Sciences, which 
because of their clear and specific requirement of such skills, we 
designated narrow-gauged disciplines. Accordingly, being relatively 
field dependent, those who left the Sciences inevitably moved into 
areas more congruent with their cognitive styles. Inspection of the 
particular major fields these relatively field-dependent students 
L:ntered after abandoning an earlier choice L:.f Science provides mor^^ 
specific evidence of mover.ent into more compatible domains, Tiiese 
data are shown in Table A-2 of the appendix. 

It is interesting to note here that the most field-independent 
shifters of both sexes tend to enter art/music donains which, because- 
of the cognitive skill they involve, may be as ccnpatihle vith their 
cognitive styles as the science/math donains from which thev came. 
In contrast, the relatively f i el d— dependen t shifters move to 
economics, history, political science, verbal comm,unica t i ons , 
accounting, phvsical education, and health for m.en , and to education, 
verbal communication, sociology, speech, p:iy->ical education, and 
: lo I i 1 L i ; f r women . 
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Cognitive Style and SAT Data for Preliminary Science Majors Who Graduated 
with a Degree in Science, in Nonscience, and Who Dropped out of College: 
Mean GEFT, SAT-V, SAT-M, and Adjusted GEFT Scores 







GEFT 




SAT-V 


1 


SAT-M 




Adjusted 
GEFT 






Mean 


\nova 


Mean 


^A^:3VA 


f 

Mean 


^ANOVA 


Mean 


^ANCOVA 


N 


Men 




















Science 
Graduates 


13.0 


5.06** 


541.0 


3.98* 


620^5 


3.20* 


12,9 


3.85* 


153 


Nonscience 
Graduates 


11./ 








OUl.J 




n 7 

Li J 




iou 


Dropouts 


11.9 




504.6 




597.1 




12.1 




42 


Women 




















Science 
Graduates 

Nonscience 
Graduates 


12.9 
11.4 


3.04* 


573.4 
532.5 


4.74** 


612.3 
565.9 


6.79** 


12.2 
11.8 


0.30 


64 

83 


Dropouts 


11.6 




520.8 




558.3 




12.2 




12 



*p < .05 



**£ < .01 



Table 11 

Cognitive Style and SAT Data for Preliminary Science Majors Who Entered 
Graduate School Science Departments, Graduate School Nonscience Departments, and 
Did Not Enter Graduate School: Mean GEFT, SAT-V, SAT-M, and Adjusted GEFT Scores 







GEFT 




SAT-V 




SAT-M 




Adjsuted 
GEFT 


'I V- 

Men 


Mean 


F 

ANOVA 


Mean 


F 

ANOVA 




p 

ANOVA 


Mean 


r* vr 

ANC07A ~ 


Science Graduate 
oLuaents 


13.4 




558.5 




634.6 




13.1 


81 


Nonscience 
uraauaLe JLUuents 

Non graduates 
Students with 
BA/BS 


11.7 
12.0 


3.29* 


1 

! 533.8 

1 

j 526.5 


5.73** 


596.7 
604.5 


. 4.35** 


11.8 

t 
j 

12.1 


59 

1.79 

176 


Dropouts 


11.9 




504.6 




597.1 




12.1 


42 


Women 








i 




j 






science Graduate 
Students 


13.5 


[ 


615.3 


1 


628.8 




12.3 


20 


Nonscience 
Graduate Students 


10.7 


1 


536.9 




580.9 


i 


10.8 


43 


Non graduates 
Students with 
BA/BS 


12.4 


3.49* i 


543.3 


^.92** 


580.1 


2.52 


12.5 


2.82* 3^ 


Dropouts 


11.6 


\ 


520.8 




558.3 




12.2 


12 



*£ < .05 
■ .01 
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Turning next to preliminary Education majors. Table 12 shows 
mean GEFT, SAT, and adjusted l^EFT scores for the three subgroups of 
women who graduated with Education degrees, who graduated with non- 
Education degrees, and who dropped out of college. It may be 
recalled that our prediction here is that relatively field-dependent 
students would more often continue in Education, and in fact, the 
data summarized in Table 12 show such a trend. Mean GEFT scores are 
lower for Education graduates than for either noneducation graduates 
or dropouts. The differences among subgroups were not significant, 
however, perhaps because cf the relatively sr.all numbers of students 
involved in the latter two groups. 

The majors into which these shifters moved are shown in Appendix 
Table A-3, Although the numbers of cases are very small here, it is 
interesting to note that the most field-independent shifters tend to 
enter math /science and art/music. 

A similar pattern emerged in analyses of graduate school 
nrol li-.ent among preliminary education majors (Table 13)* 

We also examined the issue of stability of major field choice as 
a function of cognitive style in another way. This analysis addressed 
itself to the question a counselor might ask when dealing with a stu- 
dent at an advanced college level, racher than at the time of college 
entry, the level on which the preceding analyses focused. If the 
student has already chosen Science as his final major field, will 
knowledge about his cognitive style help predict whether he will one 
day enroll as a Science m.ajor in graduate school? 

To answer this question, mean and adjusted mean GEFT scores were 
compared for three subgroups of students who graduated with Science 
m.Tiors; students who subsequently enrolled in graduate Science depart— 
: .-ats, students who enrolled in nonscience graduate depar tm.ent s , and 
students who did not enroll in graduate school. These data are shown 
in Table lA. 

Analysis of variance showed significant differences in ('KFT 
scores for v/omen, but not for men. Analyses of covariance, adjust- 
ing for aptitude measures, were not significant for either sex. 
Considering the nonstayer subgroups individually, those who enrolled 
in nonscience graduate school departm.ents tended to be more field 
dependent than those who continued in Science, but those who left 
school were not. 

Data on the specific nonscience fields into which the Science 
graduates shifted are particularly interesting. Of 37 women Science 
grad ua tes who wen t on to grad ua t e school^ 24 r ema ined in Sc ienc e 
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Table 12 

Cognitive Style and SAT Data for Preliminary Education Majors Who 
Graduated with a Degree in Education, in Noneducation, and Who Dropped 
cut of College: Mean GEFT, SAT-V, SAT-M, and Adjusted GEFT Scores 





GEFT 


SAT-V 


SAT-M 


Adjusted 
GEFT 




Mean F 

ANOVA 


Mean F 

ANOVA 


Mean F.,,^„. 

ANOVA 


^ANCOVAi? 


Women 










Education 
Graduates 


10.6 


510.4 


526.5 


10.7 106 


Non education 
Graduates 


11.8 1.92 


547.0 3.05* 


558.3 3.49* 


11.4 1.34 29 


Dropouts 


11.7 


500.0 


519.4 


11.9 17 



< .05 



< .01 
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Table 13 

Cognitive Style and SAT Data for Preliminary Education Majors Who Entered 
Graduate School Education Departments, Graduate School Noneducation 
Departments, and Did Not Enter Graduate School: Mean GEFT, SAT-V 

SAT-M, and Adjusted GEFT Scores 







GEFT 


1 

SAT-V 


CAT— M 

OA X IT. 


Adjusted 
GEFT 






Mean 


^ANOVA 


'^^^'^ ^ANOVA 


^^^'^ Wa 


^^^^ ^ANCOVA 


N 


Women 














Education 

Graduate 

Students 


10.6 




509.6 


535.7 


10.6 


51 


Noneducation 

Graduate 

Students 


12.4 


1.03 


539.0 

0.81 


526.4 

0.39 


12.5 

1.46 


10 


Non graduates 
With BA/BS 


10.3 




522.3 


535.8 


10.8 


76 


Dropouts 


11.7 




500.0 


519.4 


11.9 


17 



*p < .05 
**p < .01 
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Table 14 



Cognitive Style and SAT Data for Final Science Hajors Who Entered Graduate School 
Saence Departments, Graduate School Nonsclence Departments, and Did Not Enter 
Graduate School: Mean GEFT, SAH, SAH, and Adjusted GEFI Scores 



Science Graduate 
Students 

Sonscience 
Graduate Students 

Sonjraduate 
Students with 
W/BS 



icience Graduate 13.6 
Itudents 

lonsclence 10.4 
Iraduate Students 



bngraduate 
Students with 



*p < .05 
**p < .01 
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at the graduate level, Twelve others shifted into Education and one 
into "business." The mean GEFI score of those who remained in 
Science was 13.6 whereas the mean score of those who left Science 
for Education was 10,4, (The student who left for Business had a 
GEFT score of 10,0.) The quite field-dependent students who 
abandoned Science for Education had clearly moved into a donain 
more compatible with their cognitive style. A similar picture is 
found in the corresponding data for male students. Of 88 enrolled 
graduate students whose final major field in college was Science, ^ 
60 remained in Science as graduate students (mean GEFT = 13.4) and 
8 others shifted out of it. Seven of these shifters went into 
Education (mean GEFT 11,0) and one into counseling psychology 
(GEFT = 10), both domains more compatible with their relatively 
field-dependent cognitive style than their earlier choice of Science. 

Analyses of students who graduated with a degree in Education 
and subsequently shifted into other graduate school fields vere not 
done because there were too few cases (10) in this category. Amonf, 
Education graduates, no significant difference was found in GEFT 
scores between those who went on to graduate school in departments 
of Education and those who left school witti a bachelor's degree. 

When we view together the data for GEFT, SAT4 and SAT-Jl, ve 
see, first of all, that the groups of Science majors considered in 
Tables 10, 11 and 14, relative to all the groups with which they 
are compared, not only score high on GEFT, but they also tend to 
achieve high scores on SAT-V and SAT-H. Education majors, on the 
other hand, score lower on GEFT in comparison to the other groups 
in Tables 13 and 14, and they also tend to score low on SAT-V and 
SAT-M relative to these other groups, with the exception of drop- 
outs. Dropouts, on the whole, are not particularly different on 
the GEFT from the other groups except for the groups of Education 
majors, in comparison to which the dropouts score higher. On both 
SAI-y and SAT-M, dropouts tend to do less well than other groups; 
the difference is particularly marked in the case of SAT-V. 

To this point we have examined continuity in acadenic majors. 
It is of interest to know whether stability of choices of a more 
directlv vocational nature is also influenced by cognitive styles. 
We have some information for a group of students, sufficiently 
large to allow analyses to be done, who identified a specific 
vocational goal at the time of entry into college. These are the 
students who declared themselves to be premeds. lie have carried 
out the same analyses for the premed students that have just been 
described for the preliminary Science students in order to explore 
the question of cotiti^iiity of occupational i:c;ils a I'lncti;-:! c! 
ccgnitiu' btyle. 

\ 

I 

/ 

4 

4 . 
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The first analysis we have done was directed at answering the 
question a premed counselor might want answered when dealing with 
a student who has declared himself to be a premed at college entry: 
Does the student's cognitive style help predict whether he will 
later apply to medical school, and, beyond that, whether he will 
eventually be accepted and enroll? This is similar to the question 
we earlier asked about preliminary Science majors • Because college 
students aiming to apply to medical school need to take a number 
of courses in the Sciences domain, are counseled and assessed by 
premedical advisers whose own disciplines usually fall in the Sciences, 
and are expected to have competence in the Sciences by medical 
school admission committees, we hypothesized that relatively more 
field-independent than field-dependent students who declared them- 
selves to be premeds at college entry would continue with that 
choice, as shown, first, by the act of applying to medical school, 
and, second, by becoming enrolled modical students. 

1 2 
Table 15 shows, for each GEFT quartile, the number of men 

who were premeds at college entry, and of these the number who 
applied to medical school and the number who enrolled. Analyses 
of variance showed a significant difference < .01) in mean GEFT 

scores for "stayers" (13.1) vs. "leavers" (10.9) from premed 
choice to medical school application. Significant (_g^ < .01) 
analyses of variance were also found comparing "stayers" (13.7) 
with "leavers" (11.2) from the premed-choice time to actual medical 
school enrollment. Moreover, in both instances, analyses of 
covariance, adjusting for aptitude measures, were also significant 
(p^ < .01), indicating that cognitive style made a contribution, 
beyond the contribution made by aptitude measures, in predicting 
both which premeds at college entry were likely to apply to medical 
school at graduation and which were likely actually to enroll in 
medical school later on. For the counselor dealing v^ith students 
who orofess an interest in medicine at the outset of their college 
careers, knowledge about these students' cognitive styles can add 
to the counselor's ability to foretell two critical events in the 
students' career development: whether they will applv to medical 
school and whether they x«7ill one day actually become medical students. 

The second question we addressed for students headin,^ toward 
the vocation of medicine is the practical one that arises for 
the premed counselor at a later point in the advisory process, ijhen 



In composing quartiles, GE' T scores for all students who 
took that test were used. 

There were too few W(^.:ien premeds to allow analyses. 
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Application and Enrollment in Medical School, as a 
Function of Cognitive Style, Students Who 
Were Premeds on College Entry (Men) 



GEFT 
Quartile 


Total No. Premeds 
at College Entry 


No. 

Applied 


No. 

Enrolled 


% 

Applied 


% 

Enrolled 


Ql (most field- 
dependent) 


43 


12 


4 


28% 


9% 


Q2 


27 


14 


9 


52% 


33% 


Q3 


34 


20 


16 


59% 


47% 


Q4 (most field- 
independent) 


47 


31 


21 


66% 


45% 
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dealing with a college senior seeking adnission to medical school: 
Does cognitive style help predict which students will become enroll 
in medical school? Table 16 presents data on rrequency of medical 
school enrollment, as a function of students' cognitive styles, of 
all men who applie' to medical school.-^ The data show chat pro— 
portionately more ield-independent than field-dependent medical 
school applicants are likely to become medical school students. 
The difference in mean GEFT scores of "stayers" (13.6) vs, "leavers 
(12.4) did not quite reach significance, however (n < ,06, one— way 
analysis of variance). 

The data on continuity in major field we have examined sugj>est 
that information about students' cognitive styles at the tim.e of 
college entry may contribute to predictionr r^*^ the time of collets 
entry about these students' actual maj o* '"iel-- ^. t the time of 
college graduation and at entry to p ^^^'iduat^ ducation. Since 
the analyses on this issue were done wi _ studen :s who all had 
similar initial major preferences, ther-.-'-'v in e^-^'ect controlling: 
for initial preference, we may say that c<j>^n:'^Lve styles can add 
useful information to the prediction of final college major and 
major at postgraduate enrollment beyond what the student can tell 
us in his preliminary choice. Moreover, the contribution of 
cognitive styles remained significant for most of the5;e analyses 
after the contribution of aptitude measures was removed as well. 

Finally, cognitive styles were found not to contribute particu 
larly, beyond information currently used, to predicting at ^'he time 
students made their final major choices whether they will eventual 
enroll in graduate school. This outcome may signlfv that cognitive 
styles make their main contribution to prediction of major fields a 
the time of college entry. In considering such a conclusion, it is 
necessary to recognize that enrollment or nonenrollment in Science, 
after choosing Science at an earlier point, may be the product of 
many factors, making the fact of graduate enrollment in Science a 
rather complex prediction criterion* ^'onenrol Iment may be tne 
result of the student choosing to continue his graduate studies in 
another field than Science but more often it is the rei::ult of 
leaving the educational system with only a baccalaureace . (Fi^^tv- 
five percent of the students who earned a degree at our colle,?^e did 
not go on to graduate school.) It seems clear that OFFT scores are 



Since not all applicants were premeds on entrv to coller.e 
the N for applicants here is larger than in TaM e 15. 
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Table 16 

Application and Enrollxnent in Medical School, as a 
Function of Cognitive Style, of Students 
Who Were Premeds at College Graduation (Men) 



GEFT 
Quartile 


Totcl No, Applied 
to Medical School 


Nc . Enrolled 


% Enrolled 


01 (most rield- 
dependent) 


13 


4 


31% 


Q2 


22 


12 


55% 


Q3 


31 


21 


68% 


04 (most field- 
independent) 


39 


24 


62% 
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unrelated to this criterion. The decision not to 2,0 on ro p-.raduate 
school nay rather reflect the influence uf nanv dirfereni .vinds of 
motivational factors,-^ It is not surprising to find, therefore, 
that field-dependence measures do not predict whether the student 
will continue with his education. Given that the student ^oes on 
to graduatt^ school, however , shifts in major out of Science anoear 
to be more frequent among f ie 1 d— dependent students. 

D. Cognitive Styles and Achievement in Specific Fiel^'- of Stucv 

'■^"e have s^^en that f ield--dependen t people t^^-^d to move out of 
Science najcrs, and there may be some tendency {.although not 
significant in our sample) for field-independent people to move 
out of Education majors. These findings are consistent with our 
hypothesis that students may abandon fields which are inccm.patible 
with their cognitive styles. Clearlv one reason that students nav 
leave a .ajcr field is because their academic ^performance is less 
than satisfactory,^ As noted earlier, there is little relationship, 
if any, between the f ie Id— dependence— independence dimension and 
overall academic achievement. It seems reasonable to suppose, ho'^-- 
ever, that GEFT scores may be related to achievement in particular 
fields of study. Specifically, we hypothesized that field-independent 
students would achieve higher grade-point averages in Science courses, 
and field— dependent students would do better in Education courses. 

We tested these hypotheses in several ways. First, among collee.e 
graduates, grade-point averages were computed for all courses taken 
in their major field of study, v;e expected that GEFT scores would be 
positively related to major grades for Science majors, and ne>;atlvely 
related to major grades for Education majors. These hypotheses were 
clearly not supported in our data, Correl: ns between major grades 
and GEFT scores were all near zero and non:^ .ificant. These data 
are presented in Table A-A of the Appendix. 

The basis of the lack of a relation between cognitive styles and 
achievement, as reflected in MGPAs, is not clear, but there are 
several possibilities that merit consideration. First, it mav be 
that cognitive styles are related to academic interests rather than 



1^ 

in the case of our particular student population, one of thesf 
motivational factors, already mentioned, nay have been a reaction 
a>;ainst the ''system*' in a period of intense student protest, which 
was especially pronounced at our college. 

2 

Reasons for shifting majors wore exnlored in the interviews 
with the selected group of students. Student responses were usunllv 
too general and the N of shif^-^s tc^^ small to be informative on the 
ques t ion , however . 
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acaden^ic achievement. However, it does not seem reasonable to 
suppose, as such a conclusion would imply, that interest and achieve- 
ment are unrelated. Second, in the analyses we have done, final 
majors were used as a basis for classifying students into major 
groups; students who shifted to other .r.a j or fields or left the 
college entirely before college graduation were not included. It is 
perhaps among these students that poor achievement in areas incom- 
patible with their cognitive styles is most likely to have been 
found. To explore this possibility, we examined the relation 
between GEFT scores and grades in introductory Science and Education 
courses. Course descriptions are given in Table 17 and correlations 
with grades in Table 18* 

Correlations with math-science grades are all positive indicating 
that field-independent students tend to receive higher grades than 
do field-dependent students. The correlations are usually^not nigh, 
but m.ost are significant. The results are less clear for education 
courses. For women, the correlations are in the expected .direction, 
but low' and insignificant. For men, however, the relationships ^re 
m.ore variable. 

Table 1^: also shows correlations between grades and SAT scores, 
and between grades and GEFT scores after partialling out the SAT 
variables. The effect of controlling for SAT scores is to reduce 
most of these correlations to insignificance, indicating that the 
GEFT does not add to information available from the SAT in the attempt 
to predict introductory course grades- The exceptions are note- 
worthy, however. The partial correlation between GEFT scores and 
the introductory physics course grades remains significantly 
positive for women (jr = . 31 , < .05), and just misses significance 
for men = Z .06). Several of the partial correlations 

with Education grades also becom.^ significantly negative. These 
findings are consistent with our hypothesis, although the relation- 
ships are probably too lov to be of practical importance. 

To examine these relationships further, correlations were also 
computed separately for students who were preliminary majors in 
the specific field of study introduced by the co- -se, and for 
students who were nonmajors in that field. In m.ost cases the 
correlational picture was unchanged. For the introductory math 
courses, however, the subdivision of students inro preliminary 
math and nonmath majors had a dramatic effect. For male math 
majors,! the raw and partial c^v^lations between GEFT and intro- 
ductory course grades were relatively large and significant. For 
::ath 3.2 the raw correlation was .31 -^1) and t.-.e partial 

correlation was .33 < -Oly. For Math 4.1, the raw correlation^ 
was .50 (p^ < .05) and the partial correlation was .56 (v < .05). 

'^There were too few (4 >! and 3 F) preiioinary math majors who 
took the Math 1.1 course to warrant analyses. 



^The complete set of correlations is presented in Table A-d 
of the appendix to this report. 
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Table 17 



Introductory Course Des c rip t ions 

Biology General Biology. Fundamental biological principles ' 

1-0 with emphasis on man and the forms of life with 

which he has important relationships; nature of the 
living organism, the green plant and its importance 
as a source of food; organization of vertebrates 
with special references to the structure and 
physiology of man. 

Chemistry General Cher ry. An enriched introduction to 

1-0 chemical r Ions and their interpretation, using 

various con pts about the particulate nature of 
niatter . ?r i^.^ar ily for science maj ors, particularly 
those planning tc take elective courses in chemistry. 

Mathematics Basic Concepts of Arithmetic and Algebra. Analysis, 
1*1 on an elementary level, of the lundamental ideas 

and methods of arithmetic and algebra. 

3*2 Analytic Geometry and Calculus. The fir5:>t pai^t of 

a three-semester integrated course m the elemertrsa 
of coordinate geometry, differential and integral 
calculus, with applications. Enphasis in this part 
will be on .^.Igebraic fur.-ti.ons of a .single v/ariable. 

■^-1 Analytic Geometry and Calculus. The first part of 

a two-semester integrated course in the elements 
of coordinate geometry, differential and integral 
calculus, with applications. Eniphasis in this part 
will be on algebraic functions of a single variat;le. 

P.^ysics General Physics. Introductory course in mechanics, 

1-0 heat, and sound, primarily for 5;tudents interested 

in the biological sciences, -u^icine and dentistry. 

Science Science in the Modern World. A ^rles of integrated 

1-0 courses in the physical and bi: logical sciences, 

stressing fundamental concepts and the methods, 
growth, and usefulness of scien ^. F r students 
w^hcse major ^ t in science. 

Education Child Develcr- . - .^nd th^^ Educative Process. For 

2/.1 students ii. ' cary education. Study of the 

individual f ron birth to adul thood , with maj c r 
emphasis on the years precedir. ; adolesrence. Bio- 
logical and social influences on the aevelopment cf 
pnys hcaj , emotional, intellectual, personal it^^ 
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language, and social characteristics, with applica- 
tion to the educative process in early childhood 
and in the elementary school. Obseirvation of child 
behavior in the Early Childhood Center and the 
Educational Clinic ; special attention to the 
deve lopment of skills in working with children 
individually and in groups. 

Learning, Evaluation and Mental Health. Study of 
the learning process, evaluation in education, 
mental hygiene and mental health.. Observation of 
child behavior in the Early Childhood Center and 
the Educational Clinic, and of school and 
community programs in fields related to course 
study. 

Education in Modern Society. Study of educational 
processes in relation to contemporary society. 
Cultural forces and institutions helpinr^ to shape 
education, and some resulting issues and problems. 
The school as an institution of education, its 
guiding theories and bp^ic practices. Role of the 
teacher. Pertinent r rences to education in 
other countries. 

35.0 The School Curriculum. Rationale, analysis, and 

evaluation of the American School curriculum. The 
program of study on each of the school levels, its 
strengths and limitations; current experiments 
and innovations in curriculurr. development* Typets 
of organization in instruction and their underlying 
conceptions of the teaching-learning process . 
Policies and practices in differentiating e due at ion, 
providing for the needs of exceptional children, 
^nd meeting special problems in urban education. 
7acil-ities and resources of educational signifi- 
cance in the school and the community. 



Education 
28.0 



30. 3 
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Table 18 

Correlations between GEFT and SAT Variables and 
Introductory Science and Education Course Grades 



Men 



Women 



GEFT 

Course N r 

Biol- 1.0 292 .12* 

Chem.1.0 365 .16** 

Math 1.1 25:: .C5 

Math 3.2 399 .10* 

Math 4.1 100 .18* 

Phys. 1.0 196 .14* 

Sci. 1.0 295 .12* 

Educ. 27.1 28 .32* 

Educ. 28.0 186 -.05 

Educ. 30.3 344 -.02 

Educ. 35.0 200 .12* 



Partial 
SAT-V SAT-M GEFT 



.37** 

.30** 

.06 

.22** 

.33** 

.17** 

.17** 

.19 

.03 

.14** 

.14* 



.23** 

.46** 

.23** 

.24** 

.39** 

.13* 

.35** 

.09 

.04 

.04 

.06 



.07 

.05 
-.01 
.04 
. 10 

.11 
.04 
.31 
-.06 
.03 
.11 I 



N 
135 

84 
469 
214 

33 

38 
533 
256 
418 
542 
420 



GEFT SAT-\' 
r r 

.17* .42** 

.26** .28** 



Partial 
SAT-M G^FT 



.07 
.09 
.25 



-.G& 
-.02 
-.07 
-.06 



.07 

,13* 

.33* 



,38** .27* 
.12** .18** 



.09 
.13^- 
.09* 
.15** 



.30** 

.63** 

.29** 

.38** 

.73** 

.22 

.38*'- 

.19** 

.14** 

.08* 

.03 



.02 

.02 
-.05 
-.07 
-.06 

.31* 
-.04 
-.02 
-.09* 
-.06 
-.08 



*p < .05 
**p < .01 
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For women, the raw correlations were similar, but the partials were 
near zero. The fact that GEFT-grade relationships are clearer 
among these math majors may be attributable to the greater homo- 
geneity of background within this subgroup. These data clearly 
support our hypotheses. 

We also looked at relationships between GEFT scores and grades 
achieved in introductory psychology courses. Psychological studies 
obviously deal with people^ and so may be compatible with a field- 
dependent cognitive style. As noted earlier, however, we conceived 
of psychology as a broad-gauged discipline with conge .1 pathways 
for more field-independent students in the more impersonal and 
abstract experimental subspecialties and for more field-dependent 
students .\n the more interpersonal clinical and social subspecialties. 
We were particularly interested, therefore, in looking at grades in two 
introductory courses taught at our cclleri, onr? concerned with basic 
processes of perception, learning, etc., and the other with individual 
and social processes, with the hypothesis that field-independent 
students might do better in the former, and field-dependent students 
in the latter. 

The data bearing on these hypotheses are shown in Table 19. As 
can be seen from che table, the correlations between GEFT scores and 
grades are low, but almost invariably negative for both courses. 
These data disconfirm our hypotheses, and suggest instead that field- 
dependent students tend to do slightly better than field-independent 
students at the early stage of training in psychology. As an ad hoc 
explanation of these data, it seems possible that the mere impersonal, 
abstract subject matter of some experimental subspecialities ir which 
ve expect field-independent strdents might excel is not emph^ : zed 
in the introductory work in either course. 

Another set of analyses we did to explore the relationships 
between cognitive style and achievement made use of the high school 
records of our students. Specifically, we computed grade-point 
averages for students -^..o had attended public high schoolsl and for 
high school courses taken in natural sciences, in math, in social 
studies and in verbal communications. In addition, Ref:ents exams 
were available for most of the students. Here again tr.ean scores 
were compiled separately for all n-i^turai rciences, for math and 
for social studies Regent . Cor re 1 at ions with these achievement 
measures ar^2 show^n in Tab le A-6 ' the append Ix • 



^The relativelv small group of students who attended private 
high schools was nor included since tr.ese sc}:iools were very hetero- 
geneous with regard to c virse offerin^:s, recu 1 rer^.en t s :qnd '^radini:. 
st ;?ndard s • 



5A 



Table 19 

Correlations between GEFT and SAT Variables and 
Introductory Course Grades in Psychology 



GEFT 



SAT-V 



SAT-M 



Partial 
GEFT 



Course 



N 



All Students 

Basic Psychological 

Processes 

Men 
Women 



Individual and 
Social Processes 

Men 
Women 

Preliminary 
Psych Majors 
Basic Psychological 
Processes 

Men 
Women 

Individual and 
Social Processes 

Men 
Women 

Preliminary 
N'onpsych Majors 
Basic Psychological 
Processes 

Mtn 
Women 

Individiial and 
Social Processes 

Men 

Women 



278 



529 
530 



27 



251 

160 



501 

483 



,01 
.04 



,02 
02 



41* 
11 



,03 
,01 



,02 
06 



,01 
02 



,25** 
32** 



,26** 
,29** 



,42* 
,33* 



55** 
23* 



25** 



, 14** 
,26** 



,13** 
18** 



55** 
22 



,03 
,29* 



13* 
30** 



,25** 
27** 



14** 



.05 
11 



.02 
,08* 



.48* 

20 



.10 

,09 



i. / 



,02 
,10 



,03 
,07* 



*p < .05 **p < .01 
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Thi» correlations betiveen GF.FT scores and m th and science 
achievement measures were generally positive, and most were signifi- 
cant, indicating that f ield- independen t students did better in 
these academic areas, as expected. These results are consistent 
with the finding, reported earlier, that fields-independent students 
do better on the math section of the SAT* IsThen SAT scores wcie 
partialled out, the correlations between CEFT and math-science grades 
were invariably reduced to insignificance, a result that might be 
expected if the SAT math test is viewed as another measure of high 
school math achievement. 

Relationships between GEFT scores and measures o^ high school 
achievement in social sc-:dies and in verbal communication are 
similar to the. correlations with college education grades reported 
earlier. In general, these correlations are low, but most are 
negative, and a few significantly so, particularlv after SATs are 
partialled out, indicating that f ield-deoendent students tend to 
do better in these areas. 

As another approach to achievement in relation to cognitive 
style, it seems reasionable to consider students* acceptance or re— 
iection into advanced programs compatible with their cognitive 
styles as an achievement indicator. Acceptance in effect signifies 
a judgruent that the student is suited to the field o^ endeavor into 
which he is accepted and that he is likelv to benefit from advanced 
training in that field; rejection signifies a contrary judgment. 
Following this rationale, we had planned to look at acceptance vs , 
rejection into different graduate school specialties of students 
who had applied to these Programs. Unfortunately, the mode of 
record keeping a" most of the colleges from which we sought infor- 
mation about our students made it imiDossible for them to provide 
information on the department to which application was made for 
students who did not actually enroll in the school. Accord ngly , 
the acceptance-rejection analysis is not practical in our data., 
t'nough clearly important. 

It has, however, been possible to oexforTn the acceptance- 
rejection analysis with a subgroup of our students — those who annl led 
to medical school. Because of the central record keeping on all 
mecx ical school applicants at the Association of American Med i cal 
Colleges, it was possible to obtain, in quite complete fashion, the 
data we needed for an acceptance-rejection analysis for this group, 
l^rer.ed ic al students in our sample were markedly f ield independent 
ar:d, particularlv because of the demands of their basic science 
vears, m.edical schools stress analvtical competence in their 
admissions procedures. Since medical school advisory committee 
selection judgments take into account omnibus ap t i tude-achievemenr 
criteria, it seems reasonable to hypothesize that relativelv 



1 

"The number of hinh scliool courses tnV.en in these '^'arinus areas 
shows a similar patt^-rn of r e^l at ionsh 1 ps v;ith '^TFT scores (/" aM e A-7 
of the appendix) . 
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field-independent applicants are more likely to bo accepted into 
medical school than relatively field-dependent ones. This hvpothesis 
seems plausible despite the restriction in ran^e of DEFT scores 
among medical school applicants, resulting from the previouslv 
described failure of more field-dependent premedical students to 
apply to medical school as seniors. An unpublished study we per- 
formed earlier had already confirmed our hypothesis. Using a 
group of over 800 applicants to a large state university medical 
school, we found accepted applicants to be significantly more 
field independent than the rejected applicants.. In that population, 
cognitive-style test scores showed no relation to first-year medical 
school grade-point average. 

The data for the much smaller group of medical school appli- 
cantr. from the present study are given in Table 20, which shov:s the 
frequency of accepted and rejected applicants, according to CFFT 
cuartiles.l The students accepted into medical school had a hij>her 
mean CEFT (13*2) than the rejected students (11.7), but the 
difference is not significant* The absence of a significant 
difference in the present study, in contrast to the significant 
outcome of the earlier study, may be due to the much smaller N in 
the present study. It may also reflect the use of applicants from 
a single undergradiate college in this study and students from a 
single medical school but from a large number of different colleges 
in the earlier study. In this connection it may be noted that, 
although we do not have comparison figures, the overall acceptance 
rate for our -^ical school applicants appears rather high (79%). 

Several ?: dies reported in the literature hav<=: found rel;^- 
tions between cr^^^.itive style and achievement in particular 
vocations consi. ent with expectations from cognitive stvle theorv. 
In one study (MacKinnon, 1962) practicing architects chosen as 
r»uts tand ingly creative by their Deer group were found to be markedlv 
f ield independent . Architecture is also one of the fields favored by 
field- independent students in the academic setting. In view of the 



The number of applicants in Table 20 is lowt ^ than in Table 16 
since in Table 20 only those applicants are considered who had com- 
pleted the application process and who were known to- have been 
accepted or rejected by the medical school (s) to which they had 
app I ied . 



5; 



57 



Table 20 

Acceptance and Rejection by Medical School, as a 

Function of Cognitive Style, for Students 

Applying to Medical Schools (Men) 



GEFT 
Quartile 


Total 
No. Applied 


No. 

Accepted 


No. 

Rejected 


% 

Accepted 


% 

Rej ected 


Ql (most field- 
dependent) 


10 


7 


3 


70% 


30% 


Q2 


18 


15 


3 


83% 


17% 


Q3 


25 


21 


4 


84% 


16% 


Q4 (most field- 
independent) 


29 


25 


4 


86% 


14% 
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importance of analytical skills in architecture and the relative 
unimportance of interpersonal skills, both during the training period 
and when practicing the profession, it is not surprising that it 
should be chosen by field-independent students or that professional 
architects selected as outstanding should be field independent. In 
another study on the relation between vocational achievenent and cog* 
nitive styles (Quinlan & Blatt, 1972;, student nurses rated as doing 
well in psychiatry were relatively field dependent, whereas student 
nurses rated highly in surgery were relatively field independent; 
the difference in mean scores in the test of field-dependence- 
independence used was significant. In view of the emphasis on inter- 
personal relations and lack of emphasis on analytical skills in 
psychiatric nursing, and the impersonal orientation characteristic 
of surgical nursing as commonly practiced, with probably more 
emphasis on analytical competence (as in quickly disembedding the 
appropriate instrument from a tray of instruments during a rapidly- 
rr. vlng surgical procedure), the relation found between cognitive 
style and achievement in these two nursing subspecialties makes sense. 

It is worth noting that in both the MacKinnon and Quinl an-Bla t t 
studies performance criteria of achievement were used; these appear 
to have a more specific and identifiable basis than do teachers' 
grades, and, moreover, they reflect competence in the domain being 
assessed more directly* This observation, added to the earlier 
observation that scores on standard achievement tests tend to relate 
to extent of f ield— dependence— independence of students in sciences, 
suggests that standard achievement tests and actual performance in 
a field may provide more effective outcome criteria than teachers* 
grades against which to assess the predictive value of cognitive 
styles . 

IV . Conclusions 

The results of this study are generally consistent with cogni- 
tive style theory. The data show that, in keening with the results 
of many other studies, the f ield— dependence-independence dimension 
is only slightly related to verbal skills and is unrelated to overall 
academic achievement (Appendix D) . However, academic choices of and 
achievement in specific fields of study appear to be a function of 
cognitive styles in many cases, as expected. The results are clearest 
for mathemtatics and the natural sciences. In keeping with their 
cognitive style, f ield— independent students tend to choose these 
analytical, abstract, and impersonal domains. Moreover, thev tend 
to do better in math-science, as evidenced by such diverse achievement 
measures as SAT-M scores. Regents exams, and course grades. 
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In contrast, field-dependent students tend to be found in 
education and other nonscience fields which feature more of 
an interpersonal orientation. Some evidence was found that students 
with a field-dependent cognitive style may also do better in the 
interpersonal fields of their choice. The evidence here was not 
very consistent^ perhaps because of the broad-gauged nature of 
these domains, which may make it possible for field-independent 
students to focus on subspecialties within a major that are more 
congenial with their cognitive style. Nevertheless, it is note- 
worthy to find some tendency for low GEFT scorers to earn higher 
scores on certain academic achievement measures. Although used as 
a convenient index of cognitive style, the GEFT is, after all, an 
ability test in the sense that students are asked to find the 
embedded figures if they can, and their scores are higher if they 
are able to do so. If any relationship exists between an ability 
test of th»is sort and academic achievement, the usual expectation 
would be that students with more of the ability would also achieve 
more. It is dramatic, therefore, to find just the opposite re- 
sult for several achievement measures in education, social studies 
and psychology. The evidence from our data that field-dependent 
students are higher academic achievers in interpersonal domains is 
hardly conclusive. However, this evidence is consistent with a 
growing body of literature, and suggests that studies in achieve- 
ment in graduate school and vocational subspecialties may be more 
de f ini tive . 

While the theoretical implications of the data are important, 
the GRE Board may be more interested in practical considerations. 
From a theoretical perspective we may be satisfied with the findin^: 
that field-dependent and field-independent students choose domains 
thaf are compatible with their cognitive styles as hypothesized. 
A simple confirmation of these hypotheses is not sufficient to 
warrant the use of cognitive style measures for purposes of academic 
guidance, however. Useful measures of academic preference (pre— 
liminary major choice) and achievement (SAT-M) are already available 
at college entry* From a practical standpoint, the critical question 
is whether, even though the theory of cognitive styles is valid, 
GEFT scores contribute useful additional information in the attempt 
to predict subsequent academic events . XvHien does the complex pro- 
cess of sel f -selection and institutional selection that leads to 
greater compatibility between cognitive styles and choice of fields 
reach completion? If it continues through the undergraduate and 
postgraduate years, then information about his/her cognitive style 
may be useful to the college student at points of academic choice. 
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We have addressed these practical questions in the analyses of 
stability and shift in choice of major. The evidence on this point 
indicates that cognitive-style information collected at college entry 
does add useful information in the attempt to predict which students 
will continue in their chosen fields during their subsequent academic 
careers. In general, the data suggest that students tend to leave 
ma.lor areas initially chosen by them if the area is Incompatible with 
their cognitive style. 

The results of this study do not permit a conclusion as to whether 
measures of cognitive style can be used at this time to practical 
advantage in tlic: guidance process; nor was the study designed to pro- 
vide an answer to the practicality question. Feasibility questions 
have yet to be answered, and, in addition, there are many unresolved 
details in the theoretical and empirical analyses of maior fields 
from the point of view of their cognitive-style compatibility. On 
the basis of the data from this study we would suggest, however, 
that a cognitive-style approach has some potential applications to 
academic guidance at the undergraduate and postgraduate levels, and 
that, accordingly, further work be done in the attempt to realize 
this potential. 
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Suppleaentary Tables of Data 



ERIC 



Table A-1 

Cognitive Style and SAT Data for Major asters in the 
Other Categories Chosen by More Than Fi'^e Students: 
Mean GEPT, SAT-V, and SAT-M Scores 







Men 








Women 






Preliminary 
Ma j ors 


GEFT 


SAT-V 


SAT-M 


N 


GEFT 




SAT-M 




Economics 
Political Sci. 
His torv 


10.8 


553.0 


583.5 


111 


11.5 


557.6 


525.4 


36 


Verbal 

Communicat ions 


12.5 


584.7 


578.8 


40 


11.2 


570. - 


536.0 


138 


Accounting 


10.8 


524.6 


607.2 


33 


11.1 


506. 7 


563.7 


7 


\ ^ychology 


11.0 


560. 8 


582.8 


33 


11.1 


573.8 


546.8 


53 


Soc iology 








2 


10. 0 


537.5 


510.3 


15 


Speech 


12.1 


592. 7 


569.3 




12. 7 


556.0 


546.6 


16 


Art /Music 


13.8 


590.5 


580.5 


8 j 


14. 1 


566.8 


568.7 


22 


Phys Ed/Health 


10.6 


520.0 


584.6 


s i 


11.6 


527.2 


542.0 


14 
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Table A-1 (continued) 
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Final 
Major 

Economics 
History 
Political Sci. 



Economics 
History 
olitical Sci. 



GEFT 



1C.8 



Verbal 

Communications 11 . 5 

Accounting 10.8 

Psychology 11.4 

Sociology 11.8 

Speech 11.9 

Art/ Music 14.6 

Phys Ed/Health 11.6 

Graduate 

School 

Department 



11. -1 



Men 



SAT-V SAT-M N 



541.5 583.1 118 



559.1 584.8 55 

528.2 601.8 53 
560.6 596.2 71 
527.8 594.0 25 
573.1 591.3 31 
558.8 578.7 16 
498.6 570.3 21 



Psychology 08.2 
Speech 

Art /Music 15.3 
Phys Ed/Health 11. j 
10.2 
12.0 



ERLC 

Law 



569.0 582.1 19 



Verbal 

Communications 12. 4' 576.3 593.1 29 



4 



547.8 588.5 



515.2 582.8 



502.5 557.4 10 



511.6 586.9 15 



571.7 606.0 28 



Women 



GEFT SAT-V SAT-M N 



11.5 577.0 564.3 41 



11./ 
12.0 
11.9 
10.8 
10.8 
13.4 
12.2 



12.0 



11.2 



10.9 



574.7 



559.3 



567.1 



531.1 



578.4 



563.9 



543.7 126 



598.3 



574.3 



535.1 38 



543.9 21 



57J.5 30 



536.4 524.6 11 



591.2 599.2 10 

583.3 562.5 42 

3 

537.2 548.9 13 

2 

4 



Table A-2 ^ 

Cognitive Style and SAT Data on Students Who Shifted Out 
of Science into Nonscience Majors (Preliminary to Final Major): 
Mean GEFI, SAT-V, and SAT-M Scores 









Men 








Women 




Final 


N 


GEFT 


SAT-V 


SAT-M 


N 


GEFI 


SAT-V 


SAT-M 


Major 


















Education 


7 


13.3 


504.1 


630.7 


27 


10.5 


485.3 


554.15 


Econ/History/ 
Poll Sci 


3A 


10.9 


516.3 


592.6 


8 


12.5 


582.0 


60J.3 


Verbal 

Communication 


20 


11.6 


516.2 


577.8 


10 


10.3 


552.3 


538.3 


Accounting 


25 


10.0 


506.5 


601.8 


0 


- 


- 




Psychology 


37 


12.1 


560.9 


610.8 


13 


12.5 


589.0 


607.7 


Sociology 




12. h 


532.4 


617. S 


10 


10.5 


528.4 


565.2 


Speech 


11 


14.1 


588.1' 


611.2 


2 


U.5 


540.0 


565.0 


Art /Music 


3 


15.3 


^77. 7 


602.0 


6 


15.0 


535.2 


563.5 


Phys Ed/Health 


7 


li.4 


494.9 


573.4 




10 3 


503.7 


500.0 


Others 
— o 


6 


11.5 


559.2 


641.8 


3 


12.0 


563.7 


561.3 
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Table A-3 

Cognitive Style and ^AT Data on Students Who Shifted Out of 
Education into Noneducation Majors (.Preliminary to Fi- Major) : 
Mean GEFT, SAT-V, and SAT-M Scores 









Mer. 








WoTTien 




Final 
Majoi? 


N 


GEFT 


SAT-V 


SAT-M 


N 


GEFT 


SAT-V 


SAT-M 


Science 


0 


- 


- 


- 


2 


1A.5 


64 : . 0 


561.0 


Econ/His tory/ 

Pn In 1 

L <^ M. ^ \^ A. 


1 


10. 0 


641 , 0 


636 . 0 


1 


6 . 0 


662. 0 


478,0 


Verbal 

Conxmunication 


0 








7 


12.9 


542.6 


548.4 


Psychology 


1 


6.0 


621-0 


496.0 


4 


7.5 


523. 3 


566. 3 


Sociology 


1 


9.0 


456.0 


584.0 


9 


13.0 


508. 7 


549.3 


Speech 


0 








3 


9.7 


59S.0 


567.3 


Art /Mus ic 


0 








2 


14.5 


586. 5 


640.5 


Others 


0 








1 


12.0 


484.0 


561. 0 
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Table A-^ 
Correlations between GEFT ar.d SAT 
Grades in Course Work within 



"ariables and 
al Major Field 



Partial 

N GEFT 3AT-V SAT-M GEFT 

Science 
Majors 

Men 155 .07 ,28** .37** -.05 

Women 67 .19 .29* .30* .03 

Education 
Majors 

Men 21 .04 -.14 -.00 ,07 

Women 209 -.07 .18* -.13 ^.21* 




Table A- 5 
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Correlations between GEFT and SAT Variables and 
Introductory Course Grades in Mathematics 



Men 



All 

Students 

Math 1.1 
Math 3.2 
Math 4.1 

Preliminary 
Math Majors 

Math 1.1 
Math 3.2 
Math 4.1 

Preliminary 
Non Ma til 
Majors 

Math 1.1 
Math 3.2 
Math 4.1 



N 



255 
399 
100 



4 
50 
15 



**p < 



251 
349 
85 



.05 

.10* 

.18* 



,31** 
.50* 



,04 
.07 
.14 



Partial! 



GEFT SAT-V SAT-M GEFT j 



-.06 

,22** 
.33** 



11 
16 



.04 

.23** 

,36** 



.23** 
.24** 
.39** 



,01 
.04 
.10 



-.11 
-.27 



33** 
.56* 



, 23** 
.28** 
.46** 



.01 
.00 
.03 



469 
214 
33 



3 
69 
23 



466 
145 
IC 



GEFT 



Women 



SAT-V 



Partial 
SAT-M GEFT 



.07 
.09 
.25 



.06 
-.01 
.06 



.06 

.13* 

.33* 



.29** -.05 
.38** -.07 
.73** -.06 



29** .31** 
.28 .38* 



.49** 
.77** 



.05 
-.18 



.05 
.10 
.17 



. 30** 
. 29** 
.56* 



-.04 
-12 
.17 



,05 
01 
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Table A-6 

Correlations between GEFT and Ski Variables and 
High School Achievement Measures 
(Public School) 



Men Women 

Par- Par- 
tial I tlal 



Area 


N 


GEFT 


SAT-V 


SAT-M 


GEFT 


N 


GEFT 


SAT-V 


SAT-M 


GEFT 


Course CPA 






















Science 


522 


.09* 


.18** 


.16** 


.04 


.41 


-.01 


.17** 


.14** 


-.08 


Math 


522 


.17** 


.07 


.39** 


.07 


441 


.06 


.01 


.34** 


-.05 


Social 
otudles 


522 


-.09 


.25** 


-.05 


-.09^ 


441 


-.10* 


.25** 


.03 


-.15** 


Verbal 

Communication 


522 


-.05 


'.22** 


.03 


-.08 


441 


-.06 


.26** 


.08 


-.13* 


Regents 
Science 


519 


.15** 


.36** 


.34** 


.05 


438 


.12* 


.40** 


.29** 


-.02 


Math 


521 


.11* 


.10* 


.33** 


.02 


440 


.11* 


.10* 


.36** 


-.01 


Social 
Studies 


11 


.32 


.53 


.19 


.30 


13 


.02 


.17 


.39 


-.14 


Verbal 

Commun ica t ion 


470 


-.00 
/• 


.34** 


.14** 


-.06 


421 


.04 


.28** 


.15** 


-.04 



*p < .05 
**£ < .01 
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Table A- 7 



Relationships between GEFT and SAT Variables and Number of High School 
Courses Taken in Mathematics, Natural Sciences and Social Sciences: 
Pearson r's and Numbers of Students 



Partial 

GEFT SAT- V S AT-M G EFT 

Men rN rN rN rN 



N of math 
courses 



.13* 522 -.05 522 .30** 522 *06 522 



N of nat. 

science courses .10* 522 .16* 522 .19** 522 .04 522 

N of social 

studies courses -.15* 522 -12* 522 -.08 522 -.14* 522 



N of verbal 

communication 

courses 



Women 



N of math 
courses 



-.13* 522 .01 522 -.16* 522 -.09* 522 



.09 441 -.01 441 .28** 441 .02 441 



N of nat. 

science courses .19* 441 .11 441 .23** 441 .12* 441 

N of social 

studies courses -.06 441 .07 441 -.01 441 -.08 441 



N of verbal 

communication 

courses 



-.10 441 .08 441 -.05 441 -*10 441 



*2 ^ -05, 
*^'-p < .01 
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Table A- 8 



Cognitive Style, SAT, Achievement and Academic Progress Data 
for Students with Discrepant and Congruent Cognitive Patterns 



Cognitive Style, Aptitude, 
and Achievement Means and 
Number of Cases 

GEFT 
SAT V 
SATM 
GRE V 
GRE M 

High School CPA 
College CPA 

Academic Progress (Percent) 
Scholastic Difficulty 
Preliminary Major 



High Verbal 
FI FD 



Men 

Low Verbal 
FI FD 



17.0 
(64) 

648.4 
(64) 

641.5 
(64) 

629.3 
(14) 

660.0 
(14) 
89.1 
(64) 
3.0 
(56) 



6.9 
(47) 
635.3 
(47) 
398.0 
(47) 
685.0 
(6.0) 
575.0 
(6) 
88.1 
(47) 
2.8 
(3^) 



16.4 
(50) 

453.6 
(50) 

595.0 
(50) 

528.3 
(6) 

621.7 
(6) 
87.0 
(50) 
2.6 
(34) 



7.0 

(62) 
453.7 

(62) 
556.0 

(62) 
526.0 

(5) 

582.0 
(5) 
88.0 
(62) 
2.6 
(48) 



Mid range 
Verbal 
FI/D 



11.5 

(45) 
533.9 

(45) 
607.2 

(45) 
564.6 

(11) 
577.3 

(11) 
87.5 
(45) 
2.8 
(34) 



4.7'^ 10.6Z 16.0% 12.9% 



High Verbal 
FI FD 



Women 

Low Verbal 
FI FD 



16.8 

(58) 
672.6 

(58) 
623.9 

(58) 
699.1 

(11) 
605.5 

(11) 
90.8 
(58) 
3.2 

(48) 



'.I 
(47) 

636.7 
(47) 

533.3 
(47) 

612.1 
(14) 

491.4 
(14) 
90.5 
(46) 
3.1 
(43) 



16.7 

(22) 
454.8 

(22) 
543.2 

(22) 
505.0 

(2) 

515.0 

(2) 
88.7 
(21) 
2.8 

(16) 



7.1 

(67) 

448.3 
(67) 

502.2 
(67) 

488.3 
(6) 

436.7 
(6) 
89.3 
(67) 
2.8 
(54) 



Midrange 

Verbal 
FI/D 



11.4 

(36) 
542.3 

(36) 
558.3 

(36) 
570.0 

(7) 
582.9 

(7) 
88.9 

(36) 
3.0 
(31) 



5.27. 2.1^; 9.U Ul lA 
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Science 


43.8^ 


11.11 


62. OZ 


58.U 


51.1% 


36.2^ 


17.0% 


13.6% 


29.9% 


38.9% 


Other 


56.3^ 


66.0^ 


36.0% 


40.3% 


48.9% 


50.0% 


63.8% 


45.5% 


32.8% 


47.2% 


Education 




2.11 


O.OZ 


1.6% 


0.0% 


10.3% 


19.11 


40.9% 


32.8% 


13.9% 
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Table A-8 (continued) 



High Verbal 
FI 



Men 

Low Verbal 
FI FD 



Midrange 
Verbal 
FI/D 



Final Major 
(if graduated) 

Science 

Other 

Education 

Graduated with 
Bachelor's Degree 



31.6Z 2.62 35.8;: 23.5'/ 32.« 
66.7/: 52.3/; 60.5Z 70.6"/ 6i.8?: 
0.07, 2.6?: 2.6:^ 5.9'/ Ul 



89. n 83. o;: 76. OZ 82.3: 75.6°: 
Applied to Graduate School 6-. 2! 38.3r i2.0;{ 43.5^ 62.2/: 



High Verbal 
FI FD 



Women 

Low Verbal 
FI FD 



Midrange 
Verbal 
FI/D 



2-.( 



9.3^ O.OZ 9.3'Z 76.1/: 



62.C1 ^v.5Z 75.CX 27.8^0 61. 37, 

10. :7.9°/ 25.01 61. H 19.4'/ 

£n2"/ ^1.4;: 72.7^0 80.6;: 86. IZ 

•o.-': 66.0'/ IIM 56.7"/ 69.4;: 



Enrolled in Graduate 
School 

Graduate Major 

Science 

Other 

Education 

Shift in Major 
Preliminary to Final 
Selection 

Shift in Major 
Preliminary to Graduate 
Selection 

Profes sional Developnent 
Premedical Student 



i6.9;: 25.5'/ 26.o;: 32.3'/ 46.7/ I :;.6;: 42.6?: 22.7'/ j^.s;: 52.?:: 



40.0;: 0.0;: 23.0;: 15.0/ 47.6^, 



5.0;: 9.0/ 3.?;: 15.8;: 



46.7/ 83.3'/ 61. 5;: 50.0/ 42.9;: 50.0/ 30.0/ 40.0/ 23.U 31.o/ 



13.3/ S.3/ 7.7/ 35.0/ 9.5/ 



19.3;: 41.0/ 31.6/ 41.2/ 38.2/ 



33.3/ 66.6/ 53.8/ 60.0/ 33.3/ 



17.2/ 21.3/ 30.0/ 24.2/ 



r:D?r>«lled in Medical School 12.5/ 0.0/ 4.0/ 1.6/ 



24.4/ 
13.3/ 



12.5/ 66.7/ 60.0/ 65.4/ 42.n 



34 / 27.9/ 31.3/ 40.7/ 32.3/ 



31.3/ 50.0/ 40.0/ 61.5/ 47.4/ 



3.4/ 0.0/ 0.0/ 3.0/ 8.3/ 
3.4/ 0.0/ , 0.0/ 0.0/ 2.87. 



0 



^able A-8 (continued) 



Shifted out of Medicine 
from Preisedical Selecti: 
to Enrollment in Medica. 
School 

Certification to Teach 
in Public Schools 



High Verbal 
FI FD 



Men 

Low Verbal 
"I FD 



:o.9; ii.oi ih.n 



Midrange 
Verbal 
FI/D 



5^.5:; 100. oz 88.?:/ 93.3/; n.n 



8.9a 



High Verbal 
FI FD 



5G.0:{ 



Low Verbal 
FI FD 



Midrange 
Verbal 
FI/D 



100. o;: 67. 



27.6/; 48. 8Z 31.8:: 64.21 38.9;: 
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Table A- 9 

I 

Studerrt^with 9 or more mach or science courses in high school 



GEFT 



Level 


Sex 


Group 


Mean 


SD 


N 


1 

1 
I 

Preliminary 


Males : 


Science 


12.8 


3.8 


151 


Major 




Nonscience 


12,5 


4.0 


54 




Females : 


Science i 


13.1 


3.6 


40 




i 

: 

1 


Nonscience ' 


11. 9 


3. 3 


33 




Final Major 


Males : 


Science 


12.9 


3.7 


88 




Nonscience 


12. 6 


3.9 


119 






Dropouts 


11.6 


3.6 


9 




Females : 


Science 


14. 1 


3.4 


24 






Nonscience 


11. 3 


3.3 


47 






Dropoa ts 






2 


Grad . Major 


\ 

! Males : 


Graduate Science 


13. 3 


3.1 


55 




Graduate Nonsc ience 


12-^ 


4.0 


54 






BA/BS Only 


i:.. 3 


3.9 


79 






Dropouts 


11.6 


3.6 


9 




Females : 




! Graduate Science 


i 

15.8 


4.2 


S 




( 


t Graduate Nonscience 


1 11.9 


3.1 


24 




i 


BA/BS Only 


i 12.1 


2.8 


24 




i 

1 

t 


Dropouts 


1 11.0 

i 

j 




2 
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Appendix B 

Academic choices at the high-school level, viewed 
from the standpoint of cognitive styles, as pre- 
dictive of acadrjmic functioning in college and 
graduate school 



8 
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To examine this issue we selected students who had shown 
particular interest in the mathematics and science areas in 
high school by going beyond zhe. requited number of courses in 
the-se areas and took more than one course per semester in 
mathematics, Tiiora than one course per semester in science , or 
more than one course per semester in both. Exercise of the op- 
tion to take a large number of courses in mathematics and/or 
science, at the high school level, where the phenomenon of majors 
does not exist, may be taken^as roughly indicat' -^e of the kind 
of interest usually expressed in choice of major at later levels. 

Within this group selected for apparent ir. ^erest in the math/ 
science domain, we cov-^ared the GEFT scores of those who s ih - 
quently entered these domains as majors, at various levels, with 
those who selected some other alternative, either another major 
or discontinuing their education. The GEFT means for the various 
subgroups in the analysis, at the preliminary, final, and graduate 
major levels, are shown in Table A— 9. Analysis of variance p-^oved 
to be significant for women at both the final major and graduate 
school levels. When analysis of covariance was u:^.^d to elir^.nate 
the effect of SAT-V and SAT-M, none of the differences was signi- 
ficant, suggesting that the preselection process, along with the 
statistical removal of the effect of the SAT's, eliminated t^.at 
part of the variance in selection of science which was predictable 
by the GIiFT 
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_ Appendix C 

The effect upon various aspects of college evo 
lution of a marked discrepance- in level of 
functioning in the field-" ..^^ ..ce-independen 
and verbal-comprehension domains and the sour^ 
of these cognitive splits during development 
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On tne one hand, with the great weight usually assigned 
to verbal-comprehension ^abilit% in both precollege work and in 
college selection tests, students find their way into college 
who, while high in level of verbal co'::prehensioQ, are quite 
low in analytical functioning — that is, are field dependent. 
On the other hand, students with a discrepancy in favor of 
anr^lytical competence over verbal ability are also likely to 
be found in college populations* It seemed to us, when we 
undertook the study, that students with such cognitive dis- 
crepancies migjit not function well academically, as reflected 
both in lo"7 achievement and instability in academic choices. 

To explore this hypothesis we selected for special study 
small groups of male and fema students who showed the two 
kinds of discrepancy cited* r^r comparison with these groups, 
we also identified groups of men and vomen who were high in 
verbal ability and field independent, groups low in verbal 
ability and field dependent and groups intermediate on boch 
dimensions • 

As may be seen in the data summarized in Table A.— 8 no 
differences were foand between the discrepant and nondiscrepant 
groups . 

Interviews were conduc ted with sn^^ll groups of male and 
female s udents who were field dependent and high in verbal 
ajility and, for comparison, groups who were field independent 
and low in verbal ability. In part, these interviews attempted, 
in an exploratory way , to identify factors contributing to the 
development of cognitive discrepancies. No obvious factors of 
this kind were discernible in analyses made of these inter^/iews. 
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Appendix D 

The role of f ield-depeuden t and field-independent 
cognitive styles in the ver'^ al functioning of 
students who app^^air'no different in standard 
tests of verbal • functioning 



^ z 
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Three types of verbal media were used in investigating this 
issue: verbal tests, groui administere ~ and of the short-answer 
or objective type ; written verbal productions ; and spoken verbal 
productions, both monologues and communications to another person 
in the course of an interaction. These various verbal samples 
were obtained from the selected group of 100 male and female 
students vhc were in the top quart ile of the SAT-V and whom we 
tested during their four years in college. 

The batterv of verbal tests we used was designed to test 
L: e hypothesis that competence at disembedding in the stimulus- 
com igurat ional domain (as, for example, in the embedded-figures 
test) is associated with competence at dir^embedding in the verbal 
domain. Some of the verbal tests included in the battery which 
were presumed to involve disembedding were taken from the litera- 
ture, either in their original form or modified for our purposes; 
others weze devised for this study. Also included in the battery 
were some tests which did not rec: - ire disembedding and for these 
we expected no relation with the tests of field-dependence- 
independence. Of the tests conceived to require disembedding, 
and therefore expected to relate to the cognitive tests, some 
were symbolic in nature (that is, chey required primarily the 
manipulation of letters or words) and others were semantic (that 
is, the task oper^^-ions were concerned primarily w-.th word 
meanings . 

Because all the subjects in our selected subsample to whom 
this verbal battery was given were in the top quartile cf the 
SAT-V, the range in verbal ability was restricted hut this 
selection procedure did not adequately control for verbal ability. 
Accordingly, the same battery of verbal tests was given to 
another group of 291 college students, both men and women, unse- 
lected with regard to verbal ability* For this independent 
sample, verbal ability (as measured by a vocabulary test) was 
partialled out in examining ^the relation between field-dependence- 
independence and scores f z om tests of the verbal batterv. 



The findings for both the subgroup from our longitudinal 
sample and the unselected college group gave some support to the 
expectation thac competence in diseinbedding in perceptual tests 
of field dependence tends to be related to competence in disem- 
bedding in verbal t^:: .ks, both symbolic and semantic, although the 
results were not entirely consistent. Studies by others have 
shown similar relations, although again not consistently (for 
example, Dershowitz, 1966; Femherton, 1952; Rosen, 1963). In 
keeping with expectations, verbal tests which did not involve 
disembedding for the most part showed little relation to the 
cognit iv/e style tests . 

Since 1967, when our study was ^esigned and begur , a factor 
analytic literature has appeared which suggests that field- 
dependence-independence probably represents a separate dimension 
of individual differences from disembedding and restructuring in 
verbal-linguiF-ric functioning. The most comprehensive of these 
studies has been conducted by Messick and French (1975), lu 
that study, discrete first-order" facCcrs emerged for flexibility 
of closure (on which tests like the embedded-figures test 
characteristically load) and speed of closure, in both figural and 
verbal fcrms. More important, the f igural-closure factors fused 
to form a second-order symbol-articulation factor as did the 
verbal— closure factors • These two second-order factors showed no 
relationship. Since the Messick and French studv used a test 
battery far more comprehensive than ours (including marker tests 
for more dimensions than were represented in our battery), and 
had the advantage of a factor analytic design, the evidence from 
that study must be taken as more definitive than our own. Aside 
from the negative answer it provides to our starting question 
about self-consistency in functioning across perceptual tests of 
f ield— dependence-independence and tests of verbal linguistic 
functioning, the evidence from the Messick and French study pro- 
vides still another demonstration that the field— dependence- 
independence cogniti^'- style domain is separate from the verbal 
domain. 
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The written productions used to compare ve'/bal-linguis: tic 
functioning, of field-dependent and field-independent subjects in 
the subsample from our longitudinal study Included auCobiogr«-iphies 
and TAT-type stories writte^^ on a variety of themes. The s?:iken 
productions included 5-Tnlnut monologues cr a top5.c selected by 
the subject as personal and important. They also included the 
subject's contribution to a dialogue with another person, directed 
at resolving a conflict about an issue on which subject aid 
partner were known to be in initial disagreement These verbal 
materials were analyzed in a variety of ways, suggested by known 
differences in cognitive functioning between field-dependent and 
field-independent people. Some of the analyses used both written 
and spoken productions, others used one kind of production alone. 
Following are some examples of the analyses that were done: 

One analysis considered complexity of syntactic structure, 
with the idea that the cognitive skills of field-independent 
people might result in the production of more complex structures. 
The code developed to assess syntactic complexity in both written 
and spoken verbal productions, included the following indicators 
of complexity: T-unit length in words; number of surface structure 
clauses per T-unit; number of deep structure clauses; and ratio 
of surface structure to deep structure clauses. 

Another analysis, using the dialogue transcripts, examined 
frequency of floor-taking interruptions of the partner's 
utterance by f ield-depen' ent and field-independent subjects. 
Such interruptions may have several different purposes, but the 
one we considered paramount is the intent to control the conver- 
sational flow. On this basis we expected that floor-taking 
interruption would be more irquent for the field-independent than 
the field— dependent partner ir. the interaction. Four types of 
floor— taking interruption expressions were "dentified and used 
in comparing field-dependent and field-independent speakers: 
close CO simultaneous repetition of the partner^s spe^ech: a 



conti. or back-channel response (such as "but" or "well''}, 

or a coc ation of these followed by a new sentence; a continuer 
alone or followed by a string of continucrs uttered noninterrup- 
tively; an interfering new sentence introduced dire tly without a 
cont inuer ; laughter • 

Another analysis had a similar intent to the one which 
guided the study of interruptions. On the oremise that field- 
dependent subjects would tend to allow convers tional structuring 
and control by their partners to a greater de;. ee than field- 
independent subjects^ it was expected that in a dial; ,^e field- 
dependent subjects would more often use "free— pass^' "^vpe of 
turn— taking device — that is, a brief utt. 'ance which l-tts the 
partner know that the subject is willing to give up his or her 
turn and allow the partner to talk again if the partner wishes. 
In the analysis thai" was carried out, free passes were defined 
as one or more sets of words or phrases which were uttered non- 
in terrup t ively and which composed the sue J net's entire utterance 
(for example, "yeah," "mir.hm," "well"). 

Still another analysis, vhich again used the dialogues, 
exa:~ ;aed the hypothesis that f ield— independen t people, because 
OL their greater sense of separate identity, might have a greater 
tendency to p^'lf- monitor or judge the adequacy of their own en— 
codir:: of messages than field-dependent subjects. This tendency 
may manifest itself in a greater fre :';ency of sp- ch modifications, 
that i , qualifications or sel f — corre ct ions . Five t>^es of 
speech modification formed the basis of trie analysis that was 
carried out: sentence fragments or false st^-trts; wcra, clause 
or phrase reformulations with an introductory word or phrase, 
such as "that is"; clause or phrase reformulations without 
introductory word or phrase; inde^enc:^nt clause inserted in a 
sentence — for exam.ple, "I guess"; self-imitation or repetition. 

None of these or other analyses we carried out showed the 
■expected difference betv"3en f ielu-dependent and f ield-independent 
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subjects- In viewing this negative outcome, there is a 
possibility tnat should i>e considered: It may be that the 
differences in verbal-linguistic functioning we looked for are 
evident during the growth years ^ in the period of development 
of verbal-linguist ic skills , but that whatever differences mav 
exist in the rate of development of these skills as a function 
of cognitive style have been leveled Cs^t by adulthood. This 
may be particularly true of adults of the educational status 
of our subjects^ who, in addition, were selected as being very 
high in verbal skills, scoring in the top luartile of the verba 
SAT. 
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Appendix E 

Bibliography of Studies on Relation Between Field-Dependence 
Independence; and Career Differentiation 



This listing covers the literature on field-dependence- 
independence and educational- vocational interests , choices and 
achievement • The references were selected from three recent 
bibliographies on field-dependence-independence and psychological 
differentiation (Witkin et al., 1973, 1974, 1976), using the 
followli.g indv?x categories in those bibliographies: Achievement, 
academic; Achievement, vocational; Interests, academic; Interests, 
vocational; and Occupation- The literature on field-dependence- 
independence and aptitude and abilities, though relevant, have 
net been included because of its very extensive size. That litera- 
ture may be identified by reference to the appropriate index 
categories in the three bibliographies- 
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